

BONUS: COMPLETE IN THIS ISSUE: Super troubleshooting manual for your caj 



MAY 19791 



>puiar 

Mian 



INDY 500: How the world's best 
mechanics pass the toughest test 



5 old-time toys 
you can make 



TOP COMPUTER 
CHESS GAMES: 
IPM picks 
the champ! 



1950 FORD 
(CONVERTIBLE 
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A master craftsman's 
wood-turning secrets 



3 cameras made of wood 



with this 1950 creampuff ! 

HOW TO KEEP YOUR 
CAR IN SHOWROOM 
SHAPE FOR YEARS 
AND YEARS 



For 1979 Ford creates 
an all-new LTD. 




A New American Road Car engineered for today’s driving, 

Ford technology and engineering combine to create LTD has more passenger room than any LTD e 
the 1979 Ford LTD. New from the ground up, with a Experience ihe feel and luxury of the 1979 LTD 
size and shape for today, Yet this re-engmeered Experience New American Road Car 
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I SHORTER TURNING CIRCLE | | 

M THAN LAST YEAR j f 

I I f | 



V-6 standard, yet Higher 
mileage than laat year, l ■„■■■ 

wilh V^S power stand u r d the 
re-entjineered LHD s EFft est 



More passenger room than 
an y LTD ever Whs l e 1 he 

13 LI 0 is Sized (or today 
remarkably you'll lino more 



New Master Coniiul Position 

provides: ( i ;i improved 
driving position (2) increased 
glass area (31 ccmveniom 



Easiei handling and parking 
than last year. The new coo. 

temporary size LTD provides 
better handling and road 



mpg is higher lor 1979. ERA 
esS mpgisQs| And (his year 's 
highway esl is still ??* 



room than ever on (he inside 
Six passenger seating n an 
ailmew LTD 



stability than last year Will"! 
almost a 4 in shorter turning 
circle it's also easier to park 



steering column mo unled 

controls 1 4 1 re-designed 

n<i1rument cluster 



Compace this eBirmarfc'itttheffsnrTiiiiM mpg at other you d.rvi a i u wither .jndtaiance 

I he actual highway mileage w»n probably bf* was man rhe eshrriarao Highway lues economy "Based cm t^A Volume ir,.;N> 





Car have an ailment 
that’s got you stumped? 

Ask the 
DuPont 
Car 




He knows how to make 
a sick car well; keep a 
healthv car healthy And 
the Du Pont Car Care 
Products he prescribes 
are g(X)d medicine for 
anv car 



Q. I can't seem to keep my 
V-8 in fan belts. Last one 1 
put In lasted just 3 months. 
What’s wrong? 

A. Chances are you installed it 
too tightly- a common mistake 
of shade- tree mechanics every- 
where, Unlike most things on a 
car, tighter isn t better when it 
comes to fan belts. Install the 
next one with enough slack in it 
so light pressure from your 
thumb will push it in about 1/2" 
n i i d way betwee n p u 1 1 ey s . 

Q. The automatic transmit 
skm tn my late-model 
wagon seems to be working 
fine. But lately I’ve noticed a 
Utile leakage of fluid on my 
garage floor. Any way to 
cure this without a 
t card own? 

A. One thing worth a try would 
be a can of Du Pont T-SEAL^ It’s 
a fluid additive that swells 
shrunken transmission seats 
and prevents them from leak- 
ing, It’s nor a cure-all, but unless 
your transmission is on its last 
iegs, it might just do the trick. 
(But don't use it in Citroens,) 

Q. Any way I can stop my 
engine from running after I 
turn the key off? Believe It 
or not. It does sometimes 
happen. 

A, A switch to higher -octane gas 
may help, if it doesn't, a com- 
plete tune-up, including adjust- 
ment of the ignition timing, is in 
order. 



Q. My 4*y ear-old compact’s 
radiator needs a good flush- 
ing. But my engine has an 
aluminum block. Are chem- 
ical flushes safe? 

A. At least one is; Du Pont FAST 
FLUSH, Removes rust and 
grease, won’t damage rubber or 
met; s 3 - Includ ing a 1 u m i n u m . 
And it works in only 10 minutes. 

Q. Is it okay to rotate my 
radial tires? And if so, how? 
One guy told me rad la Is had 
to be rotated differently. 

A By all means, rotate. But your 
friend is right i Inlike conven- 
tional tires, radluls should be 
rotated only back to front or 
front to back, not side to side, 

Q. How can I get the grease 
out of my hands on nights 
when E want to go out? 
Saturday's the big problem, 
because during the day I 
work on my car, Saturday 
night, my hands are still 
greasy. Any suggestions? 

A. Try Du Pont PRO-TKK* Its 
like an “invisible glove -a 
cream you put on heft >re you 
start work, Keeps grease and 
din from sticking to your hands 
and fingernails. Dirt and grease 
wash right off 
when you wash 
up. 



Du Pont Car Care Products 
Good medicine for your ear 





uJCniriQ 

FAST 

HUSH 
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What a man serves is often a reflection of the man. 



Seagram’s V.O. 

The symbol of imported luxury. Bottled in Canada. 



Enjoy our quality in moderation. 

{. jnadiart whisky. A U Canada's fines* whiskies, b years old. ■Kfc.tS Proof Sejfiram Distillers Co,, N.YC. 



UsTopHan. a^JiMiucKHuki aaropo . ■ u npia:,u 
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Elmer's Latex Caulk. 
How the pros 
lake it look easy. 



With EJmer's Latex Caulk, 
easy does it every time, It's 
tough, flexible, and works on alu- 
minum, cement brick, plaster, 
wood and stucco. So you can 
seal the cracks and openings 
around windows, doors, flash- 
ings, masonry and chimneys 
just iFke a pro And its last drying 
formula resists sag, stain and 
mildew, 

What's also great is Elmer's easy-io-apply consistency. It allows a 
Smooth application Then you can paint it in as little as 30 minutes. 

And whether you're caulking 
indoors or out, it's an economical 
way to help you save money by 
conserving energy. 

Of course, Elmer's is non- 
flammable* non-toxic* and washes 
up with water, ft's all you need to 



± 



All late* and oil- based paints can be used 
an lap at Elmar's. 



£lLi r' ' 

fTj make caulking easy on yourself. 

■ -v, . > !.in.-n v FtxHjfBjHttTBfdtiuB Substances Atl 



Elmer's. 

When results count. 



“...there's no better way 
to go motoring 
and pedaling too.” 

Auto Editor, Popular Mechanics 

Th* Auto Editor of Popular Mechanics 
Magazine evaluated the BikeBug as an alternative 
to moped s . and his choice was Iho BrkaBug! HlS 
two-page Producl Report, {Dec. 77), was based 
aololy on quality, design and performance. Price 
was never a oonsideratien, even though mopeds 
cos f rtundreda of dollars more {Complete reprints 
with our free brochures). 

The BikeBug aitgitie and front- wheel- drive 
unit bolls in minutes lo the front fork of any bike, 
from 1 O-speeders to adult irioydes. It runs up in 24 
mph, gels 215 mpg, operates quietly, starts auto- 
matically, has a Ore- Year Warranty, amt allows 
normal pedaling, even with die engine running . 

For superior all-round performance, 

regardless of price, its lha BikeBug. And Popular 
Mechanics agrees, 

AquaBug International, Inc. 




Dep t PM-5 100 Merrick Rd , Rockville Centre, N.Y., 11570 *(516) 536-8217 



Name Please Rush Me. □ Free Brochures. 

AddrtSS □ ASikeRujj: $175, plus 410 Shipping costs. 

City □ MASTER CHANGE □ 6ANKAME RfC ARD/ VISA 

Stale Zsp R Dtp. __ 

CNV Residents add tax) 

4 POPU LAR M ECHAM ICS 




Editor: John A LihUBtiw 
Executive Editor: Rol>n C Nelson 
Managing Editor: Arthur J, Matwr 
Art Director: Ira Hwrtck 



Special Editorial Feature*: Shewed M tielleger, 
ednw 

Automotive: Bai HantWd, Idtk. WcYvauJ Lamm iWitflE 
Couth: CUry Wi/anin^g lOcfrprt) 
fcienc* end, EnflRweiinji Owm 411. 

edRar 

Hfwrt* ind Shop H*rry Weki, ectbpr. Jwrpn R, 
PrOvoy. Penflkjpp Angott. M^iktflnl* 

&o*iing. Outdoors end Travel: Wm T McKeown. 

mHbt 

Electronic* Net L &ri*p*a, edilar 
Copy end pTpdticmn: Qeny Writer, ctml, John 
Boslonion Jr an, P«#r Eea*w\ ShannwiK. Kelley. 
OennU J, Deles usmunls 

Art: Don Mnmes, lethrvtaJ art diiocsiy, P4uQl» 
Quinn, Alan Andruvan. 



Spectet PuHIcehona: Clihond B. Hecb 



Editonel dfltcM: ??4 weet 37th St , New Yortt, tl.V. 
1 00 m We cenrriH &u respouiUfl lor bee ot ufiHd- 
trerted queries, menuecripla. or phewa For return, 
UMry must be *css»mpai , iiad sy dCwquata poeupa. 



Bureau of Untormettwv Sophie Gronawicj', director, 
3S4 wesi srth St, mw rort, N.T 1D019 1?1Z) 
Z&Z-4ZB? 



Director of Advert ietng 

Daniel J Coteman 

AdvertHmg Offices: 

mm York; 22 * Was; STtfl St, Nb* Y«, N Y 
100ifl:(21^ 262*26 , 4 

Chicago: 130 North Michigan Awe., Chicago, III 
60611,13121 K7-3400 

unroll 37 7 Fatw Rd , Groano Ramie, Midi 
4BZ30: pi 31 tw 1-3120 

Clew* tend: 22 1 Mercanlile Center, 3659 Green Rd.. 
Cleveland, Qr»o *41 H. (Z1G) ZBZ-7334 
LOS Angeleg; 460 EMI CArSOfi P*tti Or . Ctr»n. 
QeM 907*6; CZ13I 532-8101 

Production Heneoet: John A Regina, !?i?t 
2$24*>Q 

Cleuufied Aduertiung UtneQir H. £ Kepp<H,^1^ 

^■4fL?8 



pLihliahed by Ths Hearet Corpoffllion 

Prealdenl 

Frank A BdntTBckJr 
Cheimuin 
Randolph A hamrsi 
Vice Qhahrmar 
Johnfl Muter 

President. Msgulnei Olvleion 
Dilberi C Maurer 
Publ ishsr. Popular Mocha me* 
Jo&ephF Korn 
Pubiuhing Cunaultanl 
Richard E, Dooms 



POPULAR MECHtAWICS IS PUBLISHED MONTHLY 
by ihe H(ent CctfporalMjn, 22 * Waet 5?¥i Street. New 
Yorii, NY 1D0I9. USA Fiw* A asnnad! Jr 
fveexHni: KontMptiA HemL Chairman Harrison A 
MttWCk, TreSMer ; hftrvflv L MPCft. vice Pres^ant and 
Secrerary Heerii Mi$er>n*e Owtfion: Qiltwn c 
MfiLTOr. Pra«Jent: n*ymorxl J Petoraon, EroCullvO 
Vcu Pttwrteni. A^rertisififl; K Ftoben ar^fc, Vice 
PrasOaM erd tWisfal Manager. Thomas J Hughes. 
niH.vKint CamrcHiei, Wnterfli S Cnmptym. Vh» preitt' 
deni. Director <y Circulalicm: Joseph F Kwn, Vice 
Rres^lenl lor PopUUw Mechanics. 



O Check O Cashier's Check □ Money Order 1 






JUST WHEN ACAR STARTS 
HAVING PROBLEMS, A SCOUT” 
STARTS FEELING AT HOME. 



Anything less is just a car. 



Trmvkr 
n kcavv boot 



You wait all year 
for that trip to the outback, 

Hut your car 'is usefulness 
begins in diminish about the time 
the highways become dirt roads. 
Ihat’ajusl when an Internal ional ■' 
Scout becomes a bigger asset 
than ever 

The Complete Ouldoorsrnnn. 

When mountain snow or soft sand 
can strand a ear, Scout's four wheel 
drive pulls out easily, 

When towing something like a 
boat can give a car a backache. 
Scout provides an optional 
built -in, beef cd- up lowing packager 
34 b V-8 engine, leaf springs with 
a 620&pound capacity, a truck-like 
rear axle, and one of the strongest 
frame hitches ever devised. 

When room is m a premium in 
a car. Scout provides ample space 



for five husky campers 
and all their gear. 

Whe n a dead-end irail can 
intimidate a car. Scout’s lOOinch 
wheelbase permits L-ium maneu- 
verability with compact dike ease. 
Getting away— from the problems, 
lb a car, the wilderness represents 
a menacing piece of terrain. Ilui 
in a Scout. 1 he wilderness 



SCOUT. 



represents home, And that b nay 
Scout. The Scout" il. SS1I. Traveler" 
or'lerra." 

So before you escape to that 
great outdoors, take one side trip, 

To your International I iarveater 
Seoul dealer, 

lii 

] HTERMATIONAL HARV ESTER 



If Ofl (t 

hunting expedition , 
73 f) Miles /mm 
nowhere 
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Introducing 

the solution 






New Camel Lights 100’s! 

The s atisfaction of Camel Lights 100s 

solves the low tar/ low taste problem 
With an exclusive Camel rich blend 
specially formulated for smoother, 
longer length smoking. Mo other 
low tar 100 can match it for taste. 



New 100's Kings # 

LIGHTS: a my. V, 0.6 nig. nicotine, 

LIGHTS IDO's: T3 mgt'W. 1.1 mg. nicotine, av. per cigarette by FTC met had. 



Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Vour Health. 




LOW TAR * CAMEL QUALITY 



©t&7snj revmol ns tobacco rn 







NOUI TO BEAT 
YOUR LAUIB'i 




Thalch is your town's greatest enemy 
A power rake is ihe only wov ic ifQht 
il, and the Pa-fkor T botch O- rtf otic 
clears ir oui completely, so good 
gross con breathe and grow green 
and thick 

To help prevent match build up, 
sweeo up gross clippings oiler 
every mowing The self propeireo 
Parker Power Sweep, on a the Parker 
Scavenger* vacuum do the ;ob fast 
and easy 

To windrow leaves, use the Parker 
Hurricane " <1 also dmes driveways 

and tennis courts after a ram 

See the Parser line ot your nearest 
Lawn Care Store, or write tor a free 
brochure and our oookiei "Lown 
Groonrvng Mode Easy" 



’i-'i 




SWEEPER COMPANY 
Bo* 720. Dept PM- 79. 
Spring he Id. Ohio 4 55EH 




Good vibrations 



Connect a !A-inch drill to the Custom Vibe and concrete leveling becomes considerably 
easier, the maker claims. The unit clamps Id any 2x4 up 10 20 feel long and can be used on 
steps and sidewall forms as well as flat work- The vibrations are said to 'walk” the board 
along the work and eliminate most of tne physical effort involved, About Si SO without drill, 
Custom Trailers Manufacturing tnc.. 233 South Stale St., Weslville III. 616B3. 




Going fiche-ing 

Xerox developed this portable mtorohche 
reader so therr service technicians wouldn't 
have to carry a 15-pound service manual 
around . They liked it so much Ihey decided to 
put il on the market. It's about $50; optional 
light source is S25 and a.c. charger is $10. 
Xerox Corp., Xerox Square, Rochester, N,Y. 
14644 





Uplifting 

The Qwik-Litl hand Iruck was also lirsl de- 
signed lo solve an internal problem: thai of 
moving heavy equipment. With an electric 
motor powered by a rechargeable battery, 
the unit is said to be able to lift and lower it- 
self and loads up to 1000 pounds.. About 
Si $00 from Fox Induslries. Inc., 6701 West 
110 St., Minneapolis, Minn. 55436. 



& POPULAR MECHANICS 





Everybody]; making money 
selling microcomputers. 
Somebody? going to make money 

servicing them. 



New NRI Home Study Course Shows You How m Hake Money Servicing, Rearing, 
and Programming Personal nnd Smalt Business Computers 





Seems like every time you turn 
around, somebody comes along with a new 
computer for home or business use. And 
they're being gobbled up to handle things 
like payrolls, billing, inventory, and other 
jobs for businesses of every size., .to perform 
household functions like budgeting, envi- 
ronmental systems control, indexing 
recipes, even playing games 

Growing Demand for 
Computer Technicians .. . 
Learn in Your Spore Time 

Even before the microprocessor burst 
upon the scene, the LIS. Department of 
Labor forecast over a 100% increase in job 
openings for the decade through 1985 Most 
of them new jobs created by the expanding 
world of the computer. NRI can train you at 
home to service both microcomputers and 
their big brothers. Tbain you at your con- 
venience, with dearly written iviie-SLze' 
lessons that you do evenings or weekends 
without quitting your present job. 

No Experience Needed 

You don’t need prior training In elec- 
tronics or computers to take this exciting 
new course. MR! starts you with the basics, 
gives you a firm foundation to build on. And 
your persona! counselor is always available, 
ready to help whenever you have questions. 

Assemble Your Own 
Microcomputer 

NRI training also indudes plenty 
of practical experience. You perform 



QC6G-NG7-Z98 



Thl 3 One 



meaningful experiments building and 
studying circuits on the NRI Discovery 
Lab?* Then you build your own test in- 
struments like a transistorized voit-obm 
meter, CMOS digital frequency counter.. . 
equipment you leam on, use later in 
your work 

And you build your own microcom- 
puter, the only one designed for teaming. It 
looks and operates like the finest of its kind, 
actually does more than many commercial 
units. But NRI engineers have designed 
components, and planned assembly so it 
demonstrates important principles, gives 
you working experience in detecting 
and correcting problem It's the kind 
of “hands- on" training you need to 
repair and service 
units now on the 
market. 



Rush Card Tor Free Catalog. . , 
No Salesman Will Call 

Send the postage-paid card today 
for our 100-page, full-color catalog. It de- 
scribes NRI’s new Microcomputer Technology 
Course in detail, show's alt equipment, kits, 
and lesson plans. And it also tells about 
other NRI courses , . . Complete Communica- 
tions with 2-meter transceiver. TV/Audio/ 
Video Systems Servicing with training on 
the only designed- for* learning 25" diagonal 
color TY witli state-of-the-art computer 
programming, With more than a million 
students since 1914, NRI knows how to give 
you the mos! in home training for new 
opportunity: If card has been removed, 
write to; 



r 



iiftil 



NRJ Schools 

McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Ave, 
Washington, D.C. 2GQI6 
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SAND-O-FLEX 



SANDING WHEEL 
FOR CURVED OR 
FLAT SURFACES 



Aliy rub you* finaers. tc ahe bpriD' 1 A Sand- 
O'FI'©^ wh&el gives- you fhgusantfs ol ILx- 
iStle panning "fingers' per minute New & 
brush 5 ' wheel Is marfe tp fit any ’ 4 " ot *V' 
hand drill. Weighs only 1 ’4 lbs. ier eas& 
of hand l rig lum ture and antique realota- 
non. moldings carvings. painted surfaces 




MERIT ABRASIVE PRODUCTS, INC. 

Ml- it Melville. Bow S«T r Cfirt^tan CA (W254 



II nc?i ttw l^titLi nl jw hsrenvAna dueler, 

□rder £ind-0-Flix mail Modal No ; 
3 DQ-D 4 San d-d- Fie* «nh builr-m '■* 

r.h.nnk Contain* qtihj -6 Lir ujh fi whsal fthd 
one ab rae ve refill No C O D ■ - ( ^ 

Add si. 00 re>( poeia^e and *"|3” 
handllop 



WATER SHORTAGE? 

INTRODUCING THE EXPLORER 2000 
COMPLETE e SELF-CONTAINED 
WATER WELL DRILLING RIG 




The EXPLORER JhK»‘ ' e«n t,c p, inched and 
uperaied for l*aa lhan the average co*l ol on* 
cam m ercta-llj drilled weler well Furlharmori, 
lh*" C ? P U5fi F R 2 POO' can be used 1o drill an 
unllimled rnimber or walar aella lor hoina of com- 
ma™ Iai uaa- 

Gaapllna fMwaied, all hvdiaulio drive ^industrial 
grade Conilruc 1 lon*Qn>* man gparelinn-J ' lb S" 
dlimetar w a Hi* Up to BOO' depth » Felly nH- 
Conliimed l Pickup Dr trailer m du nted 1 - H ig h apeed 
drUUng^Compiele Una of acceEionti. 

Send 13,50 (Refundable) 

To: Piper Hydro Drilling 

P.O. Bax 237 
Alamogordo, N..M. 88310 



LETTERS 

TO THE EDITOR 



Of apes and men 

] strongly protest your blatant en- 
dorsement of evolution as opposed 
to creation - , . Unless you publish a 
retraction of your false statements* 
I must insist that you cancel my sub- 
scription. Perhaps your ancestors 
are apes, but mine are not. 

ft. BRANNKMN 
PITTSBURGH 

Reader Brannigan should he 
aware that a number of scientific* 
minded believers in Creation accept 
the process of evolution, ho tong ns if 
is Divm el undirected (as opposed to 
the- random selection Darudn pon- 
tulatedf F:\Ts comment on ocoJwiioo 
as a “useful way of modeling reality 11 
(Letters, page 12, Feb < *79) was in- 
tended to consider that possibility. 

Superbike 

Bill Hampton* who recommends mo- 
torcycles ranging from 250-400 cc for 
carrying two people {Bow to Carry a 
Passenger Safely, page 74. Sept. '7&) 
would be horrified to see a motorcy- 
cle cab. a popular public transport 
vehicle in the Philippines. It carries 
nine on a 100-cc motorcycle. 

The cab is a two-wheel trailer 
slung from the motorcycle just be- 
hind the front wheel. The housing 




A nine-passenger, 100-CC molorcycle-caP- 

fur the rear wheel projects into the 
passenger compartment. Fully 
loaded, these vehicles are very stow r 
and not really unsafe. When climb- 
ing a steep hill, if all nine passengers 
are heavy, sometimes one or two 
passengers get out and push. This 
doesn T t contradict the contention 
that you can't expect a 100-cc ma- 
chine to haul two people safely on a 
crowded highway, but it does show 
what a 100-cc machine can do, 

(REV.) JOSEPH I. STOFFEL, SJ, 
MALAY BA LAY, RUKIDNON 
PHILIPPINES 



Spotty dice 

In your March issue there was a 
project entitled Roll Your Own 
Electronic Pice (page 141. 1 started 
the project and was stumped when 1 
came to part C&, which is not in your 
parts list. Another conflict involved 
Cl, which is listed as 10 mfd. in the 
parts list but as 10 pf. in the sche- 
matic- Could you please clarify 
this? 

FRANCO PALOMBA 
SAN FRANCISCO 

The correct value of CS in * 1 mfd, r 
as shown on the schematic. The value 
of Ct should be 10 mfd ,, us in the 
parts list , 

We apologize for the inconvenience 
that this has caused and certainty 
hope your project is soon rolling 
along. 

Not so dumb after all 

In reference to Mmacs in the Aisles 
{PM Briefs, page 51. Dec. T 78): While 
1 agree that many government stud- 
ies seem like ,h data churning/' any- 
one who has heard the dull thud of a 
baby's head hit the concrete floor of 
a supermarket while the child was 
left unattended in a grocery cart will 
understand why safety standards 
on shopping ctirts should be consid- 
ered — to save more than eggs from 
being cracked. 

LAURA K0LEN0V1C 
PH ILADELPHIA 

Is the price right? 

In the October PM on page 124 
{Fireplaces and Sloven Yon Can In - 
stall in Your Home) the Imperial 
Carousel firebox is listed as costing 
$635. Yet the seller of the product 
nearest me is asking $749 for one. 
While T know prices can be changed 
according to the way people feel, 
isn't this a bit much? 

MRS. MERLE C,. RIDGEWAY 
COCHR ANTON, PA, 

H>- re eh #►(- ked the price an d fo it n <i 
that the manufacturer's suggested 
retail price for the firebox with matte 
black fin ish is now $829. W\ih porce- 
lain finish (available in 10 colors ) 
it's $739. If a dealer in your area 
has guuted yon a price of $7^9 
for a matte black model , there is 
not muck that can be done. Accord- 
ing to the man ufa etu re r their p rices 
are only suggested and can be raised 
by dealers. 
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Burglar Alarm 
Breakthrough 

A new computerized burglar alarm requires no 
installation and protects your home or business 
like a thousand dollar professional system . 




The Mfdex security computer looks bke a 
handsome stereo system companem and 
miras mres only 4 "x f 0 1 i "x ? " 



It'S a security system computer. You can 
now protect everything -windows, doors, 
walls, ceilings and floors with a near fail-safe 
system so advanced that it doesn't require 
installation 

The Midex 55 is a new motion- sensing- com- 
puter. Switch it on and you place a harmless 
invisible energy beam through more than 
5,000 cubic feet in your home. Whenever this 
beam detects mol ion, il sends a signal lo the 
computer which interprets the cause o\ the 
motion and triggers an extremely loud alarm 

The system's alarm is so loud that it can 
cause pain loud enough to drive an intruder 
out ol your home before anything is stolen or 
destroyed and loud enough to alert neighbors 
lo call the police 




The powerful optional blast horns can also be 
placed outside your home or office to warn 
your neighbors. 



Unlike the complex and expensive com- 
mercial alarms that require sensors wired into 
every door or window, the Midex requires no 
sensors nor any other additional equipment 
other than your stereo speakers or an optional 
pair Ot blast horns, Its beam actually pene- 
trates walls to set up an electronic barrier 
against intrusion, 

NO MORE PAUSE ALARMS 

The Midex is not triggered by noise, sound, 
temperature or humidity- just motion- and 
Since a Computer interprets the nature of the 
motion, the chances of a latse alarm are very 
remote. 

An experienced burglar can disarm an ex- 
pensive security system or break into a home 
or office through a wall. Using a Midex system 
there is no way a burglar can penetrate the 
protection beam without triggering the loud 
alarm. Even il the burglar cuts off your power, 
the four-hour rechargeable battery pack will 
keep your unit triggered, ready to sense 
motion and sound an alarm, 

ARRIVE HOME SAFE 

There's personal danger in arriving home 
and finding a burglary in progress. And, if you 
surprise the burglar, you risk the chance of 
serious injury. With the Midex 55 protecting 
your home, you can open your front door with 
the confidence of knowing that no burglar lurks 
inside. 

When the Midex senses an intruder, it re- 
mains silent for 20 seconds. It then sounds the 
alarm until the burglar leaves. One minute 



after the burglar leaves, the alarm shuts elf 
and resets, once again ready lo do its job. This 
shut-ofl feature, not found on many expensive 
systems, means that your alarm won't go wail- 
ing all night long while you're away. When your 
neighbors hoar it, they'll know posit ively that 
there's trouble. 

PROFESSIONAL SYSTEM 

Midex is portable so it can be placed any- 
where in your home. You simply connect il to 
your stereo speakers or attach the two op- 
tional blast horns. 

Operating the Midex is as easy as its instal- 
lation, To arm the unit, you remove a specially 
coded key. You now have 30 seconds to leave 
your premises. When you return, you enter 
and insert your key to disarm the unit. You 
have 20 seconds to do that. Each key Is regis- 
tered with Midex, and that number is kept in 
their vault should you ever need a duplicate. 
Three keys are supplied with each unit. 

As an extra security measure, you can leave 
your unit an at night and place an optional 
panic button by your bed. Bui with all its 
optional features, the Midex system is com- 
plete, designed to protect you, your home and 
property just as it arrives in its well- protected 
carton 

The Midex 55 system is ihe latest electronic 
breakthrough by Solfan Systems, Inc. - a com- 
pany that specializes in sophisticated profes- 
sional security systems for banks and high 
security areas. JS&A lirsl became acquainted 
with Midex after we were burglarised At the 
time we owned an excellent security system, 
but the burglars wont through a wait that could 
not have been protected by sensors. Wo then 
installed over $5,000 worth of Ihe Midex com- 
mercial equipment in our warehouse When 
Solfan Systems announced (heir intentions lo 
market their units to consumers, we Immedj- 
atefy offered our services. 

COMPARED AGAINST OTHERS 
In e recent Issue of a leading consumer 
publication, there was a complete article 
w t Ltte n on the tests g i ve n se cu rlty device s 
which ware purchased in Naw York. Tha 
Midex 55 is not available in New York 
stores, but had it been compared, it would 
have bean rated tops in space protection 
and protection against false alarms -two 
of the top criteria used to evaluate these 
systems, Don't be confused. There is no 
system under $1,000 that provides you 
with the same protection. 

YOU JUDGE THE QUALITY 

Will the Midex system Ever tail? No product 
is perfect, but >udge for yourself, AN com- 
ponents used in the Midex system are of aero- 
space quality and ol such high reliability that 
they pass (he military standard 683 far thermal 
shock and bum-ih. In short, they go through 
the same rugged tests and controls used on 
components in manned spaceships. 

Each component is first tested at extreme 



tolerances and then retested after assembly. 
The entire system is then put under lull elec- 
trical loads at 1 50 degrees Fahrenheit lor an 
entire week, ff there is a deled, these tests wilt 
cause it to surface 

PEOPLE LIKE THE SYSTEM 
Wally Schirra, a scientist and former astro- 
naut, says this about the Midex 55. "I know of 
no system that is as easy Lo use aod provides 
such solid protection lo the homeowner as the 
Midex. I would strongly recommend it to any- 
one, J am more than pleased with my unit." 

Many more people can attest to the quality 
of this system, but the true test is how it per- 
forms in your horns or office. That is why we 
provide a one month trial period. We give you 
the opportunity to see how fail-safe and easy 
lo operate the Midex system is and how 
thoroughly it protects you and your loved ones 
Use the Midex lor protection while you sleep 
and to protect your home while you're away or 
on vacation Then after 30 days, if you're not 
convinced that the Midex Is nearly lall-sale, 
easy to use, and can provide you with a 
security system- that you can trust, return your 
unit and we'll be happy to send you a prompt 
and courteous refund. Thera is absolutely no 
obligation. JS&A has been serving the con- 
sumer for over a decade -further assurance 
Chat your investment is well protected 
To order your system, simply send your 
check in the amount ol $199.95 (Illinois resi- 
dents add 5% sales tax) to the address shown 
below C redit card buyers may calf our toll-free 
number below. There are no postage and 
handling charges. By return mail you will 
receive your system complete with all con- 
nections, easy to understand instructions and 
a one year limited warranty, ft you do not have 
stereo speakers, you may order the optional 
blast horns al $39.95 each, and we recom- 
mend the purchase of two. 

With the Midex 55, J$&A brings you: 1) A 
system built with such high quality that it com- 
plies with the same strict government stan- 
dards used m the space program, 2} A system 
so advanced that it uses a computer to deter- 
mine unauthorized entry, and 3} A way to buy 
the system, in complete confidence, without 
even being penalized tor postage and hand- 
ling charges if it's not exactly what you want. 
We coultJn'r provide you with a better oppor- 
l unity to own a security system than nght now 
Space-age technology has produced the 
ultimate personal security computer. Order 
your Midex 55 at no obligation, today. 
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Dept, PM One JS&A Plaza 
Northbrook, III. 60062 (312) 564*7000 

Call TOLL-FREE 300 323-6400 



Ip Illinois Call {312} 564-7000 
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Driving the Saab 900 




Flvandoor turbo, like complete range of 9Q0-sarles Saabs, get* a longer, lower, sleeker nose from a stretch of overall length. 



L a»t year I borrowed a Saab 99 
ear that I nicknamed "Olaf,” 
A four-speed EMS coupe. Olaf was 
not too friendly at first. His steer- 
ing wheel was mounted high and 
too horizontal for comfort. His steer- 
ing was stiff, as though spring- 
loaded to the center position. His 
ignition switch was way down on 
the center console, and you couldn't 
pull his key until he was in reverse. 
His shifter was rubbery and made 
reverse lor any other gear) a chancy 
proposition to locate when at a stop 
in neutral. His seats were comfort- 
able, but you needed a Swedish engi- 
neering degree to figure out how to 
adjust them. 

fn other words, Olaf was decidedly 
eccentric — not much tike any other 
car built by any other manufactur- 
er. But his two- liter, nhc four-cylin- 
der engine was game and lively, his 



handling sure-footed, his four-wheel 
discs stable and powerful, and his 
tranny ready, willing and able to 
grab any gear I wanted in spite of 
the sloppy linkage. Olaf was down- 
right fun to drive. A week later I was 
sorry to see him go. 

Next came Super Olaf 

Then I got hold of Super Olaf, a 
Turbo EMS, Same eccentricities, 
same complaints — but, hoy* was he 
ever fun to drive! The Saab turbo- 
motor made the already spirited 
Saab two-liter feel twice its size and 
more. Away from a stop, before the 
boost had built up, it felt no different 
from the unturbocharged Four — 
but once underway, look out! Super 
Olaf was responsive, high-revving 
and surprisingly quick, yet nearly as 
economical as old Olaf the Ordinary. 
I rectify hated to give Aim up. 



And now Saab 900 has super- 
seded every Olaf ever built Avail- 
able in three-door and five-door 
■'wagonhaek" body styles and in GL, 
EMS (sporty) or GLE (luxury) trim* 
the 900 has much of old Qlafs look 
and a lot of his better personality 
traits, but it's as distinct from the 99 
as a collie is from a cocker spaniel. 

It's longer by 7.6 inches, iower by 
0,7 inches and sits on a 1,9-inch lon- 
ger wheelbase (99.4 inches), yet 
weighs only 40 to 100 pounds more, 
model for model. Handling and sta- 
bility are improved, thanks to wider 
tracks and redesigned suspension in 
front and rear. Its longer, tower* 
sleeker nose improves its aerody- 
namics and gives a more balanced 
appearance. Tts interior is roomier, 
quieter, more comfortable and more 
luxurious — in keeping with the 
$RG00-to-$ 12,000 price range. 

One reason 3aabs ofthe past have 
always been eccentric is that they 
were produced by a company more 
experienced at manufacturing air- 
craft than automobiles. The first 
Saab car, a prototype built in 1946, 
looked more tike an airplane wing 
than a car because it was styled by a 
group of airplane-wing designers, Jt 
wasn't very pretty, but it had good 
ae rod y n a mics. 

When the first production Saab 
rolled off the assembly line, it was 
even uglier than the prototype* But 
it was functional, inexpensive to buy 
and run, and about as durable as a 
concrete bunker. Called the “92*" it 
(Please luff] ropag-g T6j 




Driver and passen- 
gers In new 900s get 
royal treatment: In 
fin-door models 
both from seats are 
heated; In the EMS 
and three-door turbo 
Juat Ihe driver's seat 
la heated. Heating at 
the seat and back- 
rest la thermostati- 
cally controlled. A 
new dashboard puts 
every control — even 
the glovebox— with- 
in reach of the driver. 
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This $20 pager can control 16 
of either your appliances or your 
fights There ‘s no installation required 
and the complete story is explained Pefow. 



.space 

Pagers 





Control your entire home from your pocket with the 
world’s first micro electronic remote Space Pager. 



You're in bed. It's late at mghi and you're 
watching TV It's time to shut off your TV, so 
you reach lor a remote control device, press a 
button, and of* -it goes. 

Thai's not unusual But what is about to 
invade the typical American home will be 

ELECTRONIC PAG INC 

Scientists have developed the technology to 
individually page any light or electrical appli- 
ance in your home and command it to go on or 
off from a device that Ms in your pocket. 

Remote paging requires mu special home 
installation since it utilizes your existing 
household wining system and small inexpen- 
sive modules that plug inio your wall outlets. 

The system is also very inexpensive. It costs 
less than Si 4 per module to control any light or 
appliance, and less than Si DO lor a complete 
paging system 

HERE’S HOW IT WORKS 

You pfOSS a number on a calculator-type 
keyboard that sends out a digital signal packed 
up by the electrical wiring system in your 
home. 

The digital signal pages only ihose wail 
modules set lo the number you keyed. If you 
page a light, tor example, you can also page it 

to turn on, of I, or you can even dim it (just like 
the d immer switch you have on yo ur wall). You 
can page an appliance such as your collet; 
maker or toaster to turn either on or off There 
are up to 16 different electrical devices you 
can control with your pager. 

WHAT IT WILL DO 

Remote space paging will perform many 
useful functions trial will quickly pay for your 
modest investment. 

Security From your bed, you can turn on ail 
fee interior lighls, your extenor lighls, and 
sound an alarm to warn your neighbors. 
Convenience Wake up in fee rooming, fern on 
your coffee maker, fee TV and all your lights 
from the convenience of your bed. 

Because it is so easy to use and so inexpen- 
sive, you can start with just a lew modules and 



expand later. There are modules that plug inio 
your outlets, and modules that replace your 
present wall swilches. 

To make space paging work, you need a 
device to general e the digital code and trans- 
fer the signal to your household wiring There 
are two systems available to do this: 
Direct-Controlled The direct system consists 
or a control unit al $39.95 The control unit is 
plugged i nlq 1 he wa II a nd placed by your bed Or 
at any location you select.. To open, close, or 
dim a Irghi, you press the appropriate number 
and press the function you want to perform. 
You also have fee option of using the system 
wdh a remote ultrasonic pager. You point fee 
ultrasonic pager al the control umi and enter 
the command The remote pager lets you 
move about a room or area and is an optional 
accessory ol (he direct system at only $i$.95. 
Timer’ Con trolled The timer- controlled unit 
Co-nsisls of a digital clock and a memory You 
can program lha exact time you want each 
light or appliance id Iurn on or olf. You also 
have a "dynamic living pattern" switch which 
controls tha lighls randomly and automatically 
to make it took like you are home while you are 
away or on vacation. You can now have your 
T V wa ke y ou up. you r coff a c started , and eve n 
your car warmed up m a set sequence every 
morning. It'S like having your own invisible 
robot. 

Lot's say you're in the living room and the 
lights are plugged into the modules and the 
control unit is in the Oodroom No problem. 
You Can override the system by turning the 
lighls on or olf manually at your lamp switch 

You can inexpensively expand the system 
by adding more modules II you wan! to control 
your lighting inom iwo locations, order another 
conlrol uml. You can always expand your 
system. 

Ones you've iurned ybur bedroom mto a 
paging command center, there is one more 
expansion possibility: the timer- controlled 
system which will be available for approx- 
imately $50 in fee fall Of 1979. JS&A 



cuslomers will be advised lirsl of ils avail- 
ability. 

JS&A is America's largest single source of 
space-age products We back the system wife 
a prompt service -by- mail facility, a one year 
limited warranty and a 30-day trial period. If 
you're not completely satisfied, simply return 
fee system within 30 days lor a prompt and 
courteous refund 

Space paging will bring you freedom, secur- 
ity, convenience, and peiace ol mind It will 
save you steps, time, and money Finally right 
Irom your bod. you can control youi unlire 
home's electronics - something thal only a 
(housand dollar home computer could have 
done until the Space Pager was developed. 

TRY THE SYSTEM NOW 

We recommend thal you purchase a senes 
of modules, wall swilches, and the direct sys- 
tem A good starter package consists of one 
plug-in mod ute for a plug -in lig hi al $ 1 3 . 9$ Iwo 
modules lor appliances a! $14.95 each, one 
wall switch for $14.95. and fee conlrol unit lor 
$39.95 The total cost lor the package is 
$98.75 complete IF you wish to order ihe 
remote pager, it costs $19,95. Posiage and 
handling is only $2.50 tor each order no matter 
how many modules or receiving control units 
you purchase. (Illinois residents please add 
5% sales lax.) Credit card buyers may call our 
toll-free number below 

Lei space-age technology turn your house 
inio a home of mo future Order your Space 
Pager system at no obligation, today. 
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DRIVING THE SAAB 900 

{C ontfnuGtf from page 14} 

was powered by a two-cylinder, two- 
stroke 746-cc engine and (like every 
Saab ever since) was driven by the 
front wheels. 

The evolution of Saab 

As the 92 evolved into the less 
primitive 90, and the two-cylinder 
motor was replaced by a three-cylin- 
der and later by the quieter and 
more powerful four-cylinder four- 
stroke* Saabs became viable alter- 
natives to the little VWs, Renan Its 
and Fiats that populated Western 
European countries and were carv- 
ing a growing U.S,-market niche as 
well. They looked like inverted bath- 
tubs on wheels,, but they were tough 
as anvils and negotiated bad roads 
and rough weather about as well as 
anything built— as amply demon- 
strated by scores of wins in high- 
speed rallies in the skilled hands of 
factory driver Erik Carisson and 
others. 

A number of prototype sports cars 
and single-deat racers were followed 
by the first production Saab sports 
car* Sonett II, in 1966. A year later 
came the all-new 99 sedan series, 
much advanced and far more accept- 
ably styled than the 96, The two- 
stroke engine was discontinued as 
an option in 1966, a V4 engine came 
and went in the Sonett and De Luxe 
99, and in 1970 the new, more shape- 
ly Sonett HI appeared. That year, 
the 600,000th Saab car was built a* 
the company was becoming a major 
European force in automobiles as 
well as trucks, buses, aircraft ami in- 
dustrial equipment. The last of more 
than 10,000 Sonetts were built in 
1974. Designed primarily as a U.S.- 
market image booster, the Saab 
sports car had become a victim of 
our safety and damageability regu- 
lations. The same year also saw the 
first Combi-Coupe ("wagonback”) 99 
model. 

Test-driving the 900 

Following the exciting turbo- 
charged engine by one year, Sash's 
excellent 900 aeries moves the Swed- 
ish manufacturer solidly into a pres- 
tigloua and profitable mid-priced im- 
port sedan market. It will be sold 
side-by-side with existing 99 models 
in Europe and other markets, but 
will replace all but one base 99 in 
North America. 

We met the 900 series via a cross- 
country trip through Sweden that 
included a cool, rainy afternoon at a 
challenging Swedish road-racing 
track and a two-hour jaunt through 
some really nasty rally-type dirt- 
and-gravel roads. Most of the driv- 
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ing was in a Turbo five-door with 
four-speed transmission, but we also 
tested non turbo, automatic, three- 
door, EMS and luxury GLE ver- 
sions, All performed flawlessly* 

Old steering wheel gone 

If you've driven older Saabs, the 
first thing you T !l notice about the 
900 is that the traditional odd steer- 
ing wheel angle has all but been 
eliminated. The comfortably padded 
wheel is still large but less buslike, 
and everything on the attractive in- 
strument and control panel is easily 
readable. Adjustment qf the or- 
thopedic front bucket seats has been 
simplified, the passenger compart- 
ment seems roomier, and every con- 
trol is accessible to the driver with- 
out leaning forward, 

Saab still has the strangest front 
passenger restraint system we 
know of — continuous buckle-less 
belts latch into a ?et of jaws on the 
console — but it seems more practi- 




Two-door turbo has aluminum wheels, 
near-deck spoiler, sliding steel sunroof. 



cal and comfortable every day you 
use it. Another unique feature is the 
industry's first and only ventilation 
uir filter, which eliminates most of 
the dust, all of the pollen and some 
50 percent of the bacteria from in- 
coming air. The dashboard vents are 
Urge and well- placed, and fully inte- 
grated airconditioning is optionally 
available. 

Steering effort on manually 
steered cars is still too high for our 
taste* but higher-cost models have a 
very precise power- assisted system 
that’s delightful. The console igni- 
tion switch is still there (you get 
used to it in time), and the manual 
shifter is still a bit rubbery but bet- 
ter than before. The only shifting 
trouble 1 had was caused by the 
slightly raised left-side floor pan 
(over the wheel weEl) which would 
occasionally stop my size- 12 clutch 
foot before the clutch was totally en- 
gaged-crunch! Also, like all Saabs 
before it, the 90Q's clutch pedal 
bounces up after each shift with a 
hollow “lub-n-dub" sound reminis- 
cent of a ’47 Nash, 

Front drive handles easily 

The excellent front-drive system 
makes iS&ab’s new 900 as good as 
about any car could be in rough-road 



and bad-weather driving — certainly 
better than the already impressive 
99. Try some really nasty back roads 
and the car will inspire so much con- 
fidence you'll soon thin k you're Erik 
Cadsson winning another Monte 
Carlo rally. Helped by the standard 
Michelin TRX radial s (Pirelli F6s on 
the three-door), our Turbo five-door 
pulled us through the trickiest 
bends, uphill and down, with as- 
tounding precision and stability 
even at breakneck speeds. Rut don't 
try anything tricky with the hand 
brake to get you around a corner be- 
cause it works on the front wheels, 
not on the rears as on most other 
front-drive cars. 

Going fast on the wet, slippery 
paved racecourse was another mat- 
ter. The car was always stable and 
controllable, but trying to acceler- 
ate out of a tight corner caused the 
front driving tires to hop and lose 
traction under power, wanting to 
’'plow' 1 straight ahead, This is a com- 
mon problem with front-wheel drive 
in racing conditions, but not likely to 
be encountered in normal* sensible 
driving. Also, it’s easily controlled 
by backing off on the power a bit and 
turning sharper into the corner — 
and it's far safer to lose a little trac- 
tion in front than to have the rear 
wheels skid and threaten to spin you 
around halfway through a fast 
turn. 

Driving over a knife 

The Saab people invited us to 
drive a 900 over a knife blade that 
cut its left front tire suddenly at 55 
mph. Of course, it would pull a bit to 
the left — but there was no problem 
at all steering and braking the carlo 
a safe stop. Another demonstration 
showed the 90G's exceptional stabili- 
ty even with s heavy load— almost 
900 pounds — in its cavernous cargo 
area. Weight distribution is about GO 
percent front, 40 percent rear at 
light loads and no less than 52/48 
even when heavily laden. 

One final point: Saab is one of the 
few automotive mass-producers to 
have made the group-assembly 
technique work for engine, body and 
certain other production proce- 
dures. This is claimed to improve 
quality and even save money over 
the impersonal assembly-line 
method due to fewer necessary in- 
spections and repairs after final as- 
sembly. 

Eased on our four-day, several- 
thousand -mile initial exposure, 
we’re convinced that the 900 is 
Saab's best car yet and easily com- 
petitive with anything in its price 
range, If you like Saab a, you'll We 
it. If you don't, check it out any- 
way. in 




1 didn’t 

sacrifice 

great flavor 
toget 

low tar. 
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FILTER 100'S; 10 mg. "lar", 0,8 mg. nic&tidE. FILTER. MENTHOL 
It m "laf . Q.B mg, nicotine, av. per cigarene. FTC Report MAY 7B. 
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Warning 3 Th«e Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous to Your Health 



"The first thing I expect from a cigarette is flavor, And 
satisfaction. Finding that in n Imv-tar smoke wasn't easy, 

"[Tut then I tried Vantage. Frank] \\ I didn t even know 
Vantage was low in tar. Not until 1 looked at the numbers. 

" I hat's been use the taste was so remark able it sftxxi up 
to anything I'd ever smoked. 

* For me, sw Itchi ng to 

' V; 1 1 it a, ge was an easy move to 
make, 1 didn't have to sacrifice a thing.' 



tVtfr AurcKu 
Mi'M, Vnik { !lfh 



VANTAGE 



\kntage 

Regular, Menthol and Vantage 100s, 
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ALL OUTDOORS 



Better than jogging? 

Easier, ton. Recently some medical 
researchers have reported that 
walking briskly may be as good an 
exercise for many people as mara- 
thon runnings strenuous tennis or a 
number of other more active pur- 
suits that can strain the system. So 
the National Sporting Goods Assn., 
always one to watch out for equip- 
ment trends, displayed shoes and 
clothes specially designed for walk- 
ing and hiking at their latest show. 

Additional predictions indicate 
that racquet ball, soccer and disco 
dancing on roller skates are also ac- 
tivities that are growing in popular- 
ity, though it seems too soon to tell if 
any of these will eventually rival 
Frisbees and Hula Hoops in overall 
appeal. 

Talk of recession does not seem to 
worry the sporting-goods industry, 

I During previous economic slumps, 
statistics show many unemployed 
people decided the enforced spare 
time would be a chance to catch up 
on fishing, hunting, camping and 
I travel, and money saved up from 
overtime could he w r ell spent on 
sports equipment. Fuel shortages 
meant more barbecues in the back 
yard and camping nearer home. I 

Previews of walking gear indicate 
that, so far, it is simple, serviceable 
and not expensive. Now we are 
watching for any reports that lying 
in a hammock is relaxing, good for 
the heart, and that spring fever is 
therapeutic. Sports trends seem to 
be moving more slowly, but in the 
right direction. 

Best fishing 

In a continuing search for the 
world’s greatest fishing hole, we re- 
cently headed south with some of 
the greatest of sportsmen. Group 
travel is becoming one of the best 
ways to look into outdoor action, 
Southern sports clubs head north 
for skiing and snowmobiling in the 
winter, boating and camping in the 
summer. Northerners steer south 
whenever they can. 

Our hew but fairly-near target 
was South America, where the sea- 
sons are reversed and there is al- 
ways action. A thousand miles up in 
the jungles of Brazil at Manaus, 
where the Amazon begins, some of 
the most pugnacious of sportsfish 
are spoiling for a fight. PM eontribu- 
tors'Buck Rogers, Homer Circle and 
Mark Sosin were among investiga- 
tors taking on peacock baas and oth- 



er exotics. We learned early that red 
lures are out — they remind all Ama- 
zon fish of the scarlet stomach colors 
of the bloodthirsty piranhas. 

Late fall, when the river is down 
40 feet, is a favored time for fisher- 
men, and Bran iff International pro- 
vides direct flights to Manaus from 
the States. Otherwise it can only be 
reached by steamer up the Amazon; 
the river and the jungle continually 
recapture the only road from the 
coast. Outdoor Adventure# is a $1 di- 
rectory of other fishing, hunting and 
exploration trips from Alaska and 
Canada to Chile, Hawaii and Great 
Britain. Order it from Braniff Out- 
door Council, Box 6147, Dallas- Fort 
Worth Airport, Tex, 75291, 




A first for unlimited competition, next 
year's Pay 'N Pak will have turbine power. 



Hottest boats 

Fastest racers on water, the unlim- 
ited hydroplanes may take a leap 
into jet-age performance and speeds 
next year when David Heerensperg- 
er returns to racing. His Pay W" Pak 
was the wirm ingest of th underboats 
until he retired his team two years 
ago, Now his famous former crew 
chief, Jim Lucero, designer-builder 
of the league- leading A Gas V(UT 
Lines, is creating a new Pay W / J nA- 
for next year. Front spoiler and rear 
stabilizer wing are expected to im- 
prove handling and performance. 

But the power may be the real 
breakthrough. Sue Spun noble, of 
the Unlimited Racing Commission, 
reports that clearance has been 
granted for the use of turbine en- 
gines, Instead of the customary 
Rolls Royce aircraft mills that 
pushed rooster-tailers of the past, 
modified helicopter turbines should 
provide more thrust while making 
engine changes easier and reducing 
maintenance costs. 

What speeds arc possible? Fifty- 
year-old Bill Muncey, last year's 
champion driver again, tells us his 
Lucero Allan can go w t gII over the 



200-mph official world record righi 
now, Bernie Little's new Minn Bud 
weiser might try turbine power, ant 
Muncey reports he is considering or 
doreng and. dri ving a Lucero-turhinc 
machine if his present winning 
steed slows down, A brand-new un 
limited league with race- bo at speeds 
up to 250 knots may be emerging. 

New shooting notes 

Confirming a prediction here twe 
years ago. Remington has fount 
such interest in their high-velocity 
.30-06 Accelerator cartridge with its 
small ,224-inch-diameter bullet that 
they are now introducing a .30-30 
model. The new ,30-30 Win. Acceler^ 
ator loaded with a 55-grain .224 soft- 
point bullet, fitted into a plastic sa- 
bot to bring it up to the rifle bore di- 
ameter, provides a long-range tra- 
jectory similar to that of a -222 Rem- 
ington after the plastic drops off and 
the bullet speeds on its way with a 
muzzle velocity of 3400 feet per sec- 
ond. Accuracy is claimed to equal or 
surpass standard cartridges. 

Remington is also improving the 
styling of its famous Model 1100 
shotguns, and is offering to magnum 
owners extra barrels chambered for 
standard shells. 

This year’s Marlin catalog is 
worth study for the wild game reci- 
pes included, as well as announce- 
ments of new guns such as their 
Model 990 autoloading tubular mag- 
azine .22 and clip loading Model 995. 
Smith & Wesson has a new ,44 mag- 
num revolver in stainless steel, and 
a Model 1500 bolt action rifle in .243, 
.270, .30-06 and 7-mm calibers. 

Newly popular metal silhouette 
target shooting can now be tried 
with a handgun using new 9-mm and 
.45 Winchester magnum cartridges. 
Weather by has also introduced a 
handsome silhouette pistol. And for 
handgun hunters, Federal Car- 
tridge now makes a .45 Colt with a 
225-grain lead semiwadcutter hol- 
low point bullet, the only one avail- 
able. W 
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To fully appreciate a John Deere lawn mower 

try it in tall grass. 

One of the real tests of a lawn mower is how well it cuts and bags the long, thick 
grass you get in spring. 

And the John Deere 21-inch, deluxe mower does the job Even when grass gets 
extra long. 

For one thing, it has an efficient rear-bagging attachment that blows all grass dippings 
to the top of the bag. There is no clogging. The bag fills completely, even in wet weather. 

It also has a powerful engine that zips through tall grass. 

Wheels with ball bearings for easier rolling and steel rims (instead of plastic) for 
durability, 

And, like all John Deere mowers, it's quick-starting, smooth-running, and built to last 
a long time. 

John Deere deluxe mowers come in 21-in, self-propelled or push type models, 18- and 
2(Mnch models are also available. 

So see your nearby John Deere dealer soon. Before that tall spring grass starts getting 



out of hand 








YOU KNOW OUR PICTURES. 
NOW YOU KNOW OUR NAME. 




They've grabbed you. They’ve gripped you They've 
gotten to you. They're the photographs taken by Olympus 

cameras. 

At this very moment, gutsy 
Olympus cameras are toughing it out 
on assignment around the 
world -with press photog- 
raphers and photojour- 
nalists. Now nonproles* 
sionals are realizing that 
plucky Olympus cameras 
are the ideal choice for 
ihemseives. 

We downsized the 
35mm SLR. Olympus was 
the first to Cut the bulky, bony 
SLR down to size. 

The OM cameras are a 
full third smaller and lighter 
than their ancestors, 

The cameras that pass the 
stress tests, Olympus cameras are 
built to take an incredible amount 
of punishment. 

Random samples from the OM-] and 
GM-2 production line are brutalized with a 
100,000 life* cycle test at temperatures from 4F 
to 1 22F. That's equal to 100 years of use. 

You can't beat our system. It s the laq 
compact SLR system in the world, with over 
components, And it's still growing. 

The system includes 14 focusing screens, Zuiko 



lenses from 8mm to 1000mm, as well as equipment for 
\ }\ io r o micro a i id m ac ro photogra phy, 

A camera for every need. As simple as 1. 2, 10, The 
0M-1Q is the newest OM camera. It is 
fully automatic and it offers the 
features and rugged ness Olympus is 
famous for. For less. 

The OM-l has sold more than 
any other compact SLR, and for good 
reason. It was the first and is still the 
Iasi word in providing full exposure 
control. 

The OM-2 is the fully au- 
tomatic camera that has the 
photographer's future in foe: us 
fi offers greater accuracy m 
light measurement because 
internal sensors measure the light 
that's reflected off the film during 
actual exposure of up to 2 minutes 
By also incorporating the full expo- 
sure control of the OM-1, the OM-2 
becomes the ultimate SLR. 

Fora detailed brochure, write 
to Olympus, Woodbury, NY 11797. 
After ail, since you're famiriar 
w it h st J i na ny of our pict u res , “ v 

it's time you became oY7 
■ i little nwe familiar with us. 

MRUS 




new photo products 





The 0C525 electronic flash 
by Qsram is one ol a line 
featuring simultaneous- bounce 
and direct flash. It has two 
autgmalic saltings and can also 
provide bounce or direct Hash 
alone, four AA cells power fhe 
unli: guide number is 46 for ASA 
25 Wm About 590 horn Hanlmex 
U.S.A. Inc., 1801 Touhy Ave , 
Elk Grove Village. III. 60007. 



With moai autoiocus cameras., the picture subject must 
be centered in the frame. However, with a Chinon35F-A 
35-mm compact, you can focus on the subject, press a 
button to “hold" that focus, and I hen frame (he picture any 
way you want. II has a 30 -mm f/2.fl lens, built-in Nash 
and electronic shutter. It's about S270. Chinpn Corp, of 
America, 43 Fadom Rd.. Springlwld, M.J. Q7Q&1. 



The unitron Universal Seif-Cleaning Water 
Fitter is said to remove pedicles as small as 
20 microns. It comes with all linings re- 
quired lor temporary setups wilh kitchen 
faucets or more permanent plumbmg. A 
built-in valve permits filler Flush out. About 
$13 from Ehranreich Photo-Optical Indus- 
tries Inc., 101 Crossways Park We si, 
Woodbury, M.Y. 1 T797, 



The Perna* Digital Spoimeter scans an area 1* wide 
lor precise reflected tight measurement, The meier 
uses a silicon photodiode and has an LED digital 
readout. Scale ranges are from ASA 6 to 6400, 
shutter speeds 240 seconds to 1.<4QOO second, apertures 
f/t to 1/120- Unit wfiighs nine Ounces and is six inches 
high. It's $490. From Pontes Corp.. The Atrium, 
98 Culler Mill Rd.. Great Heck, M.Y, ti02i. 



Precali Orated for many widely used photo- 
graphic papers, the Beseler'Analile 300 is 
an inexpensive enlarging exposure meter, 
ft atlows preselection of enlarger lens aper- 
ture or exposure time and is said to be 
equally useful for color, as well as black- 
and-white printing. About $40 Irum BeseFer 
Photo Marketing Co. Ir>c., 8 Femwood Rd,, 
Ftorham Park, M.J. 07932. 
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WEDONTBU] 

LIKE THEY 



If you should compare a The car would most likely 
Gravely tractor and a car that have been put out to pasture, 
had been around for a few And the Gravely would, 
years or more, you’d notice a more than likely, be out there 
difference right away mowing the pasture. 




Because a Gravely tractor 
is the kind of machine that's 
built tokeepon going Job aftei 
job Year after year. 

And that means, of course 
that we have to build it just a 
little bit differently. 

WHAT KEEPS AGRAVEIY 
RUNNING AND RUNNING] 



Like all Gravelys.the ridinj 
tractor comes with exclusive 
all-eeardirect drive. 



■gea: 

Th; 



lat means better power 
transmission. And no belts to 
slip, break, wear out, or ever 
need adjusting. 

It also has a tough eight- 
speed transmission that can 
deliver the power for every 
job you'll do. Including 
steady low speed peak 
power to handle the 
muscle jobs. 

The transmission 
housing is cast iron. 

The power flow is 
through strong steel 
drive shafts. 

Gears and bearings 
are precision made.to reduce 
friction and extend their life. 



BUILT TDUGH.BUT EASY 

TO GET ALONG WITH. 

The rear-mounted engine 
is bolted to the transmission 
housing, for better traction anc 
a low center of gravity. 

The box frame is built oul 
of welded, reinforced steel. 




LD TRACTORS 
BUILD CARS 




Th w Gm eh Sl8.iT 

K tip riding Iran lor 

Sfjouft her? tilth the 
?nter- mounted 50 
■Mode roton motitr 
’tddr me*i 



Theheavy- 
uty pivoting front 
xle is cast iron. 

Yet, rough as it is. the 
Jravely rider is also very 
gile. Which is one thing it 
oes have in common with a 
/ell- engineered car. 

Rack-and-pinion steering 
ives it precise handling and 
»etter maneuverability. 



Instant forward and 
reverse helps it get in and out 
of tight spots with ease 
And its a self-propelled 
power source for over 20 lawn 
and garden attachments. 



So one engine can handle 
jobs from mowing to tilling, 
hauling to snowblowing. 
Riders come in five models, 
ranging from the 10 hp8l02 to 
the biglShp 8183X 

If youd prefer a 
two-wheeler, there's 
also a convertible 
Gravely. In 8 to 
12 hp models* 

And, if you 
given the right 
attaehmentsit 
can do almost 
everything the 
rider can do. 

To get more 
information, or 
to find a nearby 
dealer, check the 
Yellow Pages. 
Or write to; 
Gravdy.0534 
Gravely Lane, 
Clemmons, North 
Carolina 27012. 

ANIDEATHMft 
WORTH IMHHTNG 

We' 11 close by leaving you 
with a promise. Along with a 
bi t of wishful thinking: 

We 11 never build tractors 
the way they build cars. 

But one of these days they 
might just leam to build cars 
the way we build tractors. 
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Ordering 
Delco-GM 
sound with 



your new 
GMcar 
can offer 
you a lot of 



»)*(») 1 1 '* 




Groat satin ding AM FM * n 
with d selection of features Liko 
&- track. Cassette. CB. Digital Display 
And the remarkable Delco tYH 
{ Elect ronicaLJy Tuned Receive if 
A wide choice is yours 

And that sound 1 

Ybur new GM car and Dclco GM 
sound systems are made to: each 
other. Made by De lee's experts in 
automotive sound. The result is that 
ear pleas my "Dejco-GM sound’, r 
You've got to experience it to believe 
it Ida insist on Dtdco GM when you 
order your now GM car. 

Check your Chevrolet, Pontiac, 
Qldsmobtle, Buitfc or Cadillac dealer 
for mode! availability. Whichever 
you choose, you'll like what you heat. 
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PM LOOKS AT 

RENEW-A-TUB 

T he Re new- A -Tub process is « do- 
it-y ourself, money-saving alter- 
native to replacing an old chipped 
tub. It eliminates the mess of rip- 
ping out wall ami lloor tiles and the 
risk of disturbing and, possibly, 
damaging the plumbing. The pro- 
cess can also be used to resurface 
sinks, toilets and kitchen ap- 
pliances. 



I tried It out on a chipped bath- 
room sink that had mineral stains. 
Results were quite satisfactory. 

The system involves three basic 
steps: preparing the surface, patch- 
ing chips and spraying a finish. 

Fi rst you remove dirt and soup de- 
posits with a special cleaning solu- 
tion and scrubber After cleaning, 
protect the adjacent areas with 
newspaper and masking tape. Re- 
move the plumbing fixtures, if possi- 
ble, or mask them. Next* remove the 
glaze by using a small foam roller to 




An acid etch removes alt of the original 
glaze- to give "tooth" lor the finish cent. 




A patch filler builds up chipped areas. It is 
sanded flush to the adjacent areas 




Hard, spariding finish cures for use in two 
days. Complete curing takes 30 days. 



Kit contains material 
needed to refinlsh a tub 
or several sinks and a 
toilet. From left, back 
row: compressor, spray 
gun, hose, viscosity 
meter. Middle row: bi- 
carbonate of soda, 
cleaner, finish, thinner, 
etcher, gloves, masking 
tape. Front row: scrub- 
ber, roller, patch filler, 
stir sticks, razor blades, 
face mask. 



apply an add etching solution. Wear 
a face mask and rubber gloves for 
this step. Fill chipped areas with a 
special! substance that hardens in 
two hours. Smooth out small ureas 
with a razor blade; sand larger ones 
with 220-grit silicon carbide paper. 

Mix the finish-coat materials to- 
gether 30 minutes before you spray. 
Check the proper consistency with 
the viscosity meter. Several finish 
coats produce a hard, glossy surface. 
To keep the finish in top conditio 31 , 
clean the tub weekly (don’t use abra- 
sives), keep the faucet from drip- 
ping, don’t apply decals or use mats 
and don't rest soap or other objects 
on the tub’s surface. 

Kits come in white, black, red arid 
major plumbing colors. It’s from 
Speetrodyne Industries Inc., 2005 
North Keystone Ave., Chicago, 111. 
60641, Complete kit covering a con- 
ventional tub costs $110; materials 
only (no spray equipment) are $70. — 
Rosario Capotasto 



Finish chemicals are combined and 
sprayed in coats every 20 minutes. 
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r~c::r *.*.*:: "i drive car, 

PONTIAC STYLE. 



WVhen Pontiac introduces front-wheel drive, we do 

fit right. With the kind of traction and pulling power 

through corners that you expect. And the kind of 

five-passenger roominess that may surprise you. 

MEW FLAIRS You gel Pontiac's kind of styling flair. 

Distinctive new Phoenix 

Goupe and 5-door 

^Phoenix Hatchback. And 

this exclusive new instru- 

rment panel design. 1 — ^ d ] 

«i£W FUN! You get Pontiac s " ■ 7 

>kmd of driving fun. New 
rack and pinion steering, 

M- cylinder acceleration as 
peppy as last year s 



model with V- 6 * And available V -6 response as good 
as last year's model with 5,0 litre V 8 ,‘ Phoenix 
is equipped with GM-built engines produced by 
various divisions. See your dealer for details, 

NEW FUNCTION! You get Pontiac's kind of lasting 

quality. New MacPherson 
strut front suspension 

3 with long life shocks. And 

some of the most exten- 
_ Jf sive corrosion protection 

- r m in Phoemx history. 

The all new Phoenix. 
That's storting the 80s, 

"All wiih ouiomatk transmissions. 






ADVANCED ENGINEERING FOR BETTER GAS MILEAGE* 

Numerous efficiency features include : new design f C3T tow aero Remember Compare lhu e a fi mo-tad WPG will- lhaial other cars 

dynamic drag Standard engine cross flaw cylinder heads Law Your mileage may vaiy depending an ipeed trip 

draq brake calipers And muf:h more contributing labeller gas length and weather And your actual highway mile- 
m leage ihan Iasi year EPA estimated at 7 a ' WPG and a high nge will probably fc*? Jf?sS ihcn ihe highway esii mate 

way estimate ot 37 with 7 5 hire 4-cyl, engine wit-h manual Irani Your mileage will be shghtly lower m California 









SSa Warning The Surgeon General Has Determined 
That Cigaretie Smoking Is Dangerous toYour Health 



me man. me cigarette. They speak/or 
themselves. ^1 

Oral nary cigarettes just dori'Wa/e what 
Camel Filters has. • . v — 
its blend of Turkish and Domestic tobaccos 
gives him what he smokes for 
Pleasure, Satisfaction. . 

A Camel Fiiters-Alan urrderstands why the 

u»iii ^ m m.f “ 

is 



i mg, "i«" 1.3 rng.iKDiint w.pef Cigarette, FTC Report MAY'TT 

cirri aj. ii tthut os Tg»*cee c 






Make a custom 
super sheath 



Form-fit molding, wax-treating and baking are 
tricks from a master knife-and-sheath maker. 



by Sid Latham 



J ack Burnett feels n line k r b i ft' de- 
serves the best sheath possible. 
He should know. This Littleton, 
Co lo. , crafts m an in considered our of 
the top knife make ps, scpimsHauder,s 
anti leatherworkera in the court icy. 

Unlike many knife artisans who 
have no interest in leather work, 
Barnett finds it a creative chal- 
lenge, as well. “1 like taking a piece 
of leather and doing something com- 
pletely different with it,” ho notes, 
and his precise const ruction, artful 
tooling, plus special wet- forming 
and hot waxing techniques result in 
knife-and-sheath sets that are con- 
sidered collectors' items. We asked 
him to show us how. 

Choose a good piece of r * -ounce 
vegetable-tanned leather, Jack Bar- 
nett advises, It. can be formed to t hr 
contours of your knife, is excellent 
for tooling, and provides a better fit 
than chroine-tarmed or other leath- 
ers. Because it can absorb water 
well, it is good to work with, but 
must be handled with great care; 
while wet it can pick up marks from 
tools, or even fingers, that are im- 
possible to remove. 

Pattern first 

Proper fit is the result of making a 
careful pattern. Lay the knife on a 
piece of paper and draw its outline, 
plus the outline of the sheath. Next, 
with dividers, a stitch line is marked 
around the edge of the pattern. 
Stitch holes are then marked along 
the stitch line, about Vi inch apart, 
A fork can be used for this. With the 
pattern as a guide, the sheath is cut 
out with a sharp knife, X-acto blade, 
heavy shears or special leather 
worker's head knife. Stitch holes are 
indented into the leather with an 
awl, but don't have to go through at 
this point, 

Barnett prefers hand stitching, 
and holes for the stitches drilled 
with a Dremel tool or drill press. An 
awl can be used, but Barnett advises 
against trying to force an awl or nee- 
dle through the three layers .of 
ffffgft le turn Jo psje 31 j 



Stitch line Is first 
scribed inside outer 

edge of sheath pattern 
with dividers. Stitch- 
hole placements may 
be marked with fork, 
then poked through 
leather with an awl. 



by Jack Barnett {above]. Sheath 
(left] has hand-looted decorations, 
molded from for snug fit tor the 
knile. grommel a! bottom of back 
lor a rain drain and hole in bell loop 
for hanging It In display case. 



Pattern for sheath Is 
developed by making 
outline sketch around 
the knife. Outer edge 
of sheath le drawn 
around It Shape of 
belt loop must be 
worked out and drawn 
In, too, before cutting 



Art and craftsmanship combine in 
knives and sheaths made lo order 
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Our toughest quality tests 
are in your backyard. 1 §|| 

We're Plasti-Kote. We make a better quality spray paint So you can 
spray on a better finish. We test for quality all through production. 

But our toughest tests are on your car. ..your outdoor furniture... 
your tools, ..your bikes, sleds, wagons, Plasti-Kote protects better 
because we give you better coverage, better staying power than 
ordinary spray paints. We know how because we Ye a leading maker 
of automotive paints— and auto- 
mobiles are the toughest tests 
of all You’ll find us in the 
automotive department or 





' outdoor tough, outdoor safe + 
tOGO Lake Road (Medina Ohio 44256 



r^est spray paints chip 
and (lake when scratched. 

On redo* so 1 c. Ws t-hai simple, 1 * 

Jfi 

Adhesion test 

3 Dth«nlicaled b^ T1 alien w id e 
Consumer Teatif | inslitu Cr, 
dnretoudhed plljJCOs n minified 
Ut show detail. 



the automotive store— quality 
spray paints for all indoor 
and outdoor jobs. 
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Spacer well is then cut 
and fitted into the 
sheath, u will hold 
knife in place, keep 
blade away from 
threads. For clean 
stitch holes, a small 
drill has been used. 




Decorative sketches 
and tooling, typical of 
Barnett's craftsman- 
ship, are added next. 
Paint, even fingernail 
scratches, cannot be 
removed from leather, 
so care Is necessary. 



Saddle stitching, with 
needles pushed in 
from opposite sides, 
secures the decorated 
belt loop to sheath. 
Top and bottom, with 
wait, are then also 
stitched together, 




MAKE A CUSTOM $U Pm SHEATH 

fConP/x ted from page ?9j 

leather around the edge. Instead, a 
small bit slightly larger than the 
needle makes a neat row of stitch 
holes, and final stitching will be con- 
siderably easier. 

Edges are now rounded, beveled 
and trimmed. Fine sandpaper, of 400 
to 600 grit, can be used to burnish 
the edges down and smooth them 
off. Now is also the time to do any 
decorative tooling, stamping or 
carving- For these steps, the leather 
is dampened, then left until it feels 
almost dry. 

Stitching 

Harnett prefers a saddle stitch, 
using nylon thread and a needle on 
each side. First the top of the belt 
loop is sewn to the back of the 
sheath, then a hole is punched and 
lined with a brass grommet. This 
hole allows for hanging for display 
in a gun-and-knife cabinet. Another 
grommeted hole also goes in the 
back bottom of the sheath. This is a 
drain hole, in case a hunter or fish- 
erman wearing it should be caught 
in a downpour or fall in a stream. 
The belt loop is grooved slightly at 
the fold, shaved down a bit with a 
skiving knife, and stitched down at 
the bottom to make a firm, tight 
loop. 

Once the welt is cut (it keeps the 
top and bottom of the sheath apart 
and prevents the blade from cutting 
threads), the parts are assembled 
without stitching to test the fit. 
With holes drilled for stitches and oil 
parts stained, they are now laced to- 
gether with tight saddle stitches, 
as well as a few back stitches to se- 
cure them in place. Then a flame 
should be held to the trimmed end 
of each nylon thread to further lock 
it in, 

Forming and baking 

Next come more Barnett custom- 
izing steps that can give your 
sheath a professional appearance. 
Rough edges are trimmed with a 
very sharp knife, slightly damp- 
ened, and rubbed with fine sandpa- 
per, Final polishing is done with a. 
piece of bone, ivory, Micarta or hard- 
wood. 

Wet-forming for a tight fit is ac- 
complished by dampening the leath- 
er enough so that, with your fingers, 
you can form the sheath to the con- 
tour of the knife. Again, he especial- 
ly careful to make no fingernail 
scratches. Then allow the sheath to 
dry overnight, 

A final wax process gives the 
leather a handsome appearance and 
makes it waterproof. To about four 



liquid ounces of molten paraffin, acid 

34 -ounce of saddle oil (a blend of lan- 
olin and silicon). Neat this mixture 
carefully, preferably over an electric 
hot plate* siuee it catches fire easily. 
Once it is hot and well mixed, brush 
it on the inside and outside of the 
sheath. Never dip the sheath in the 
solution; it will absorb too much, 
(And never coat the mixture on 
leather boots; it will seal the pores 
and you might get frozen feet.) 

Concluding the job 

After the sheath has been brush- 
coated, place a stick or rod in it and 



rotate it over a low flame on the 
stove to help melt and draw the wax 
into the libers of the leather. Then, 
with the oven set at about 170\ 
place the sheath on a piece of foil 
and leave it in the oven for 15 min- 
utes. When you take it out, it’s a 
good idea to smooth off any re- 
maining blobs of wax with a tooth- 
pick. 

Your result may not include the 
noted embossing and art work that 
have made Jack Barnett's creations 
famous, but there is no doubt you’ll 
take pride in your own customized 
sheath. IW 
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SCIENCE WORLDWIDE 



Hoaobuchi, right, displays pain-control system that enables N lot ho Id to work normally. 



Radio control of pain 

Charles Niethold, a California sales- 
man, was crippled after he fell while 
pulling a flower wagon in IW75, Be- 
cause of excruciating pain in his 
hack, he was unable to walk without 
crutches. 

Today, Niethold no longer needs 
his crutches. Three times a day, he 
passes a ring-shaped radio trans- 
mitter over his chest, where Dr, Vo- 
shio Hoaobuchi implanted a tiny re- 
ceiver. From there, direct current 
travels to hair-thin electrodes in 
Niet hold's brain. These stimulate 
production of a recently discovered 
hormone, beta endorphin, which ap- 
pears to be a natural narcotic. Pain 
disappears, 

Niethold told PM that during the 
self-treatment, he turns up the 
transmitter until he feels a slight 
flickering sensation in his eyes. 
Then he turns the power down, and 
leaves the transmitter in place for 
15 minutes. The sessions, which pro- 
duce no "high" or euphoria, enable 
hi ni to work normally. Once, he used 
the transmitter before going to a 
dentist, but he said he's reluctant to 
call on the system for mild discom- 
fort — from headaches, for in- 
stance— for fear that ho will develop 
a tolerance for the hormone and re- 
quire longer radio sessions. 

Hosobuehi and colleagues at the 
University of California at San 
Francisco report that after implant 
operations on three patients, they 
found a two to seven -fold increase 
of beta endorphin in the clear fluid 
surrounding the spinal cord. There, 
the hormone acts on nerves to block 
incoming pain signals, Hosobuchi 
said the naturally produced pain re- 
liever is nonaddietive. 

Space shuttle snag 

Engine problems during tests have 
snagged plans to orbit the first in a 
series of four reusable space shut- 
tles later this year. Now, a spokes- 
man for the National Aeronautics 
and Space Administration said, the 
launch of Shuttle 102 — recently 
named Columbia — "could slip Into 
next year." 

Original plans were to send the 
first winged shuttle into orbit two 
months ago. The current target date 
is Nov. 0, but meeting that deadline 
would require perfect tests from 
now on. 

In a setback last December, one of 
the liquid-fuel engines caught fire 



during a test. The space agency lat- 
er traced the problem to friction in a 
valve controlling the flow of oxygen 
through a 2 r fa -inch -diameter pipe, 

Lucy’s family 

An ape-human creature, nicknamed 
Lucy by anthropologists who discov- 
ered her skeleton in Africa, has chal- 
lenged some long-standing theories 
about mankind's ancestors. 
Conventional theory holds that 



Trie ClevOftnd Museum of Natural Hislcn v 

Johsnson’s Lucy: She "felt less fatigue/' 

human and ape species went their 
separate ways between 15 and 20 
million years ago. Lucy and other re- 
cently discovered 3- mi) lion -year-old 
fossils have punched: holes in that 
theory, many scientists think, be- 
cause the fossils show r both human 
and ape characteristics. Lucy's skull 
resembles a modern chimpanzee 
skull. But exhaustive studies of her 
knee joints and other bones indicate 
that she walked and ran on two legs, 
like human;. 

The work, by Dr. Donald C. Johan- 
son of the Cleveland Museum of Nat- 
ural History, and others, pushes 
back the frontier of knowledge 
about human roots by about a mil- 
lion years. 



“The possibility that the split be- 
tween man and ape was as old as 
some people thought is no longer vi- 
able," anthropologist C, Owen Love- 
joy of Kent State University told 
PM. In some ways, Lucy held an ad- 
vantage over us. "The muscles 
about the hips could act with better 
leverage, 1 ' Lovejoy said, "So she 
probably suffered less fatigue.'' 

In uther ways, Lucy was like many 
of us. Lovejoy said she probably had 
several offspring and a single mate, 
who went off periodically to bring 
home food for his family. 

Pumping uranium 

A professor from McGill University 
is in Cornwall, England, to find out 
whether some ancient tin mines can 
become a source of modern fuel: 
Uranium 235. 

Professor Philip Distin's theory is 
that seawater could be piped into 
3000-year-old mines where it would 
wash the uranium out of granite. 
Uranium-rich water would then be 
pumped to the surface where the 
fuel would be extracted. Distin's 
research, backed by a British gov- 
ernment grant, parallels “pump 
mining” projects by some U,S. com- 
panies, including Mobil Oil Corp.fM 
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A The shelf brackets ot the Closetmaker in- 
corporate a metal rung for hanging clothes 
Resul ling' closet 1 i 5 said to be half as wid g as 
a conventional one, and does not require side 
walls for support. Price. including mounting 

screws, for three brackets, is about Si 2\ frvg 
brackets are Si 9. NAB Manufacturing Co , Sox 
68160 Seattle. Wash 98168 



B Microscopic T eNon ' ball-bearings are said 
lo be the secret or 1'n-f ion spray lubricant As a 
lubricant, it has a wide variety of applications, 
from door locks and hinges to appliances, 
tools, ski bindings and carburetor linkages. 
Maker says it displaces moisture, protects 
agninst corrosion, trees frozen parts and re- 
duces reappiicabon by 90 percent The 45ET 
and 90 -gram cans are $6 and S3, respectively. 
29-gram botltc 15 Si Tri-Flon Co , 3180 Pull- 
man St, CoslP 'Mesa. Calif. 92626 



C The 4 -Way Workm aster screwdriver has 
Iwo sets of quick-change bits stored in ils bar- 
rel One sol has ”k-in. slotted and2'pt. Phillips 
bits, the olh&r, 3/1 6-|n, slotted and 1 pt Phil- 
lips. The bits lock Into barrel and barrel locks 
mlo Che handle Bits are black Oxide finish han- 
dle is triangular shape for heller gup The 66- 
401 is $5. Stanley Topis. Box 1000 Mew Bri- 
tain, Conn. 06037. 



D If a lack of counter space has been your 
prime reason for not buying a microwave oven. 
General Efeciric claims you no longer have m 
excuse. The Spacemakor is designed to fit in 
the space occupied by vent hood over your 
stove and combines venting and lighting with 
the mic row avo oven Unit 1ii&30 in. space over 
most electric ranges {unit for gas models is 
coming) The JVM45 lists for S53Q. 








It took Honda to build a 



rotary lawn mower this advanced. 




A]) controls within nn*y 
reach of operator. 



Runt-proof whwli 
with rubber tiros. 



door 



to 



You're looking at the world's most advanced rotary lawn 
mower. 

It's the new Honda HR-21, with the advanced 
safety feature no other major manufacturer currently 
oilers: Honda Roto-Stop™ which stops the rotor blade 

within seconds after the handle lever is released, while 
the engine is still running. 

Of course, this mower comes with a Honda 
engine. The rugged GV-150 3fa-hp four-stroke. It has a 
cast-iron cylinder for long life. And its not only a tough 
power plant it's also a quiet one. 

For quick, sure starts the Honda rotary lawn 
mower features Honda's Automatic Decompression 
easy- start system , And the operating controls are on the 
handle, within easy reach. 

The HR-21 is a dynamic performer on the lawn. It 
has powerful suction, aided by a one-piece cast- 
aluminum deck and carbon- steel blade. 

Cutting height is adjustable from 1" to 3," in 
half-inch increments. 

And its slim rear-bag design makes it maneu- 
verable when you get to walls and shrubs. The bag is 
easy to attach and remove. 

On selected models, low -maintenance Capac- 
itor Discharge ignition is available, Self-propelling 
models are also available. 

Along with all its advanced engineering, this 
Honda offers something else to discerning consumers: 
Honda quality of manufacturing. 

Come see how beautifully this lawn mower is 
made at your nearest Honda lawn mower dealer — 
you'll find him listed in the Yellow Pages. If not, call 
loll- free: {SOD) 649-5311 and ask for Operator 99, 

Honda also makes tillers that ore ideal for 
home garden jobs, 

For safely and opHmum poriormance, road the owner'8 
manual before operating the unit. © 1979 American 
Honda Motor Co., Inc. 

Ball ’bearing- *uppo rtod 
crankehufl on 
flywheel *lde 

Replaceable valve guldee. 

Honda' ■ low-maintenance 
Capacitor Dl&chargo kg nil Ion 
jPXA, SKA moduli}. V A 



Spark plug guard and 
protective cap. 



Trochoid oil pump provide* 

even lubrication, 

even on hi Hilda* Up to 201 



Side guard plate help* block 
discharge under deck. 



Exclusive 
Hondo Rote -Stop, 1 * 

When handle lever 
It released, rotor blade 
•top* within a few aeconde* 

When bag l* removed, din charge 
shut* automatically 
keep out hand" and feet. 



All control wire* »aled. 

Three-way versatility: 
l) Bag In place lor gra«« 
catching: 2\ Graet ditpertal 
with optional iddn-dlschargo 
attachment; and 31 Mulching. 

Large, lightweight valely ihlold. 

Sturdy uanamimiian (no II -propelled 
model*! 1* woll-protcctcd 
1mm duit for longer life. 



Hear wheel drive (*elf -propelled 
model*] 1 for better traction. 



HONDA 

MOWERS 
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Preview of 1980 models 

Since General Motors introduced — 
with its corporate breath held and 
executive brows furrowed — its 

shorter, narrower, lighter big cars 
for the 77 model year, we have wit- 
nessed a total turnaround in design 
and character of the American auto- 
mobile 

Downsized intermediates and 
front-drive luxury cars have fol- 
lowed from GM, while Ford has un- 
veiled space-efficient, lightweight 
compacts, downsized big cars and 
all-new sporty coupes, Chrysler has 
countered with the nation's first 
front-drive small cars, sporty coupe 
versions of the same, and a new gen- 
eration of Chrysler and Dodge full- 
size models, American Motors has 
given us luxury' compacts and pret- 
tier, more efficient sub com pacts, 
and Volkswagen has become the 
fifth major XI JS. manufacturer by in- 
stalling a Pennsylvania plant to 
turn out its popular subcompact 
Rabbits. 

Further on in this issue you’ll find 
our report on the first of the 1980 
models, GM's all-new front-drive X- 
body compacts. And there’s plenty 
more in store for the fall. Here's 
what to expect in September; 

General Motors 

The General's got a lot of new stuff 
up its corporate sleeve for ’E0, even 
after his new compacts hit the 
street. 

First off is an all-new, front-drive 
Cadillac Seville based on the down- 
sized Eldorado platform. The four- 
door '80 Seville's most distinguish- 
ing styling feature is a fast-sloping 
rear deck and “bustle-like” trunk, a 
throwback to 1930s design. Power 
will come from a choice of a fuel-in- 
jected 350 V8 gas engineer GM's 350 
V8 diesel, with turbocharging a pos- 
sibility. 

The Full-size B- and C-body cars of 
all five divisions, w r hich led the 
downsizing parade in 77, will get 
mild face lifts and shed 209 to 300 
more pounds for 1980. Their noses 
will be lower and their rooflines al- 
tered slightly, as GM designers milk 
all the aerodynamic efficiency they 
can out of these basically squared- 
off shapes. Front and rear styling 
will remain similar to '79, except 
that Buick's Electra picks up the 
very handsome Riviera's frontal 
look with a sloped, vertical-bar 




Seville, all-new for 00, shares front styling, 
front-drive chassis with Eldorado. 




Olds 95 he* lower, more aerodynamic 
hood line hut keeps traditional grille. 




Butch Century four-door notch back model 
has ’79 Seville- style squared-off roof. 




Cadillac deVil le gels subtle face lift and 
new roof style for 1 900. 



grille. With Oldsmobile planning to 
triple its diesel engine production 
for '8(3, most models from all divi- 
sions will offer optional diesel pow- 
er. 

As predicted a year ago, both Olds 
and Buick will have Seville-like 
notch back luxury versions of their 
intermediate A-body Cutlass and 
Century sedans, although the con- 
troversial Aero fastback sedans and 
coupes will stay for now. 

Pontiac’s very popular Firebird 
Trans Am will offer an optional tur- 
bocharged 301 Y8 as 400-plus-eu.-in. 
engines fall out of sight, while 
Chevy's Corvette gets a substantial 
face lift and sheds 250 pounds of ex- 
cess weight for '80. 

The aging H-body subcompact — 
Monza, Sunbird, Starfire and Sky- 
hawk— will hang around little 
changed until replaced for '81 with a 
new front-drive design, but Chevy’s 
Chevette receives another minor 
restyle in the face of increasing com- 
petition in the mini class. 

On the technical side, there will be 
a new r small -displacement V8 from 






V 

BV * 

GARY * v 

WITZENBURG 



Olds 88 four-door retain* ’79 look, but rear 
styling is cleaner end simpler. 



60 Buick Electra Inherits handsome Ri- 
viera front, restyled eoup« roofline. 



Chevy Caprice has rectangular talHamps, 

altered roofline, quarter-window shape*. 



Chevrolet (around 267 c.i.d.}, low- 
drag disc brakes and lock-up torque 
converters for most of the larger 
cars. 



Ford Motor Co. 

Ford was two years behind in down- 
sizing its family-size cars, but will 
waste little time in giving the same 
treatment to its luxury cars and in- 
termediates. Topping the "SO Lin- 
Coln-Mercury line will be an all-new, 
smaller, lighter, 114-ineh-wheelbase 

i. p i'aase turnjo page 3B) 
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Warning: The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous loYour Health. 



Kings. 1? mg, "or”, 1 .4 mg. nicotine; Longs. 1& mg. “tar* 
t .3 mg, nicoimB av. per cigarette, FTC Report May 78, 









STANADYNE 
GUARANTEES YOU 
WON'T HAVE TO 
LIVE WITH A DRIP. 



Chrysler Corp. 

Chrysler’* downsized, front-drive Volare/Aspen re- 
placement* won't be ready until 1981, but there are 
some interesting things on tap for '80, nevertheless. 
For one, the handsome but heavy Chrysler Cordoba 
and Dodge Magnum personal luxury coupes will be re- 
done on the 1 lH-inch wheelbase Le Baron/ Diplomat 
chassis (with a new name for Magnum), while the two- 
door L/D gets a 109-inch wheelbase and restyling. 

By mid-year, there will he an all-new ear to wear the 
distinguished Imperial nameplate, certainly a Euro 
pean-style four-door sedan and probably LeBaron- 
based. Also, Chrysler has been craving a turbomotor, 
but couldn't get one due to supply problems- However, 
Garrett AiReseareh is increasing its turbocharger ca- 
pacity and Borg- Warner is importing a Japanese- built 
unit, so watch for a turbo Omni. 'Horizon by mid- 'HO. 

American Motors 

Biggest news is four-wheel drive available for all Con- 
cord models, and the agreement with Renault of 
France, which is bringing fine Renault Le Car minis, 
Go rd ini sportsters and (by early 1980) R-18 sedans into 
more and more AMC showrooms, Also, the workhorse 
258 six-cylinder engine will be lightened for ‘HO, and 
Pontiac's fine 2.5-liter Four will replace the costlier 
VW-designed unit as the base Spirit engine. 

Volkswagen 

Rabbit- based, front-drive mini-pickups will begin hop- 
ping nut of the U. S, plant by late summer or early fall, 
and Karmann-built Rabbit targa-top convertibles will 
replace the ancient Bug convertible, most likely by 
early summer. Look for more refinements and options, 
as well. m 



DETROIT LISTENING POST (Contmu&ts from page 3Sj 

Mark VI and Il7-ineh-whee!baae Lincoln two and four- 
door sedans. They will retain much of the basic Lin- 
coln look, except for refinements in roofline and window 
shapes. 

A new four-speed automatic transmission with over- 
drive top gear and lock-up torque converter will be 
standard equipment, as will electronic fuel injection. 
Also standard on the Mark VI (optional on other Lin- 
colns) will be a space-age electronic instrument panel. 

The 1000-pound weight decrease, lock-up overdrive 
transmission and fuel injection will combine to give 
these curs u substantial fuel economy increase. Yet 
they will retain Lincoln comfort. The Mark VI will have 
more interior room than the Mark V it replaces. 

Ford’s regular intermediates* Ford LTD II and Mer- 
cury Cougar, will disappear for '80, but the interme- 
diate specialty Thunderbird and Cougar XR-7 will get 
an all-new, smaller and more efficient unitized body/ 
frame on a 108-inch wheelbase — nearly identical in size 
and weight to the original '67 Cougar. Much-improved 
aerodynamics and a new 255-cubic-inch VH will help 
give these small luxury coupes better fuel economy 
with equivalent or better performance compared to the 
overweight '79a they supersede. 

Also new for '80 will be turbo version* of Fairmont 
and Zephyr (with automatic transmission optional for 
the first time with the Ford turbo four-cylinder), spe- 
cial multi-adjustable Recaro bucket seats (like those in 
the '79 Mustang Indy pare ear) available for Mustang/ 
Capri and T-Bird/XR-7, and electronic fuel manage- 
ment (EFM) on some models. Ford trucks also will get a 
250-pound weight reduction, the 255 VS engine and 
lockup overdrive automatic transmission, 



When you install ynur own Stanadyne faucet, you 
know you’re going to save yourself plenty of money. 
But you know something else, too. That you can 
forget about the pesky problem of leaks and drips. 
Because every Stanadyne faucet gives you a 
Watertight Guarantee If your faucet develops any 
leak or drip, we will supply FREE OF CHARGE the 
parts necessary to correct it tor up lo five years from 
I he [late of purchase. 

Lite is full ol problems Bui with Stanadyne, a 
drippy faucet won't he one 
of them Stanadyne. A full 
line of faucets and stain- 
less sleel sinks, At hard 
ware, home cenler and 
discount ^ , 

store. 



// 




Stanadune 

ELYRIA, OHIO 44035 
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S erNE, RR£ TRUCKS 
PUMPED THE BLAZE. 
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1 . THE BROTHERS OF MOOSE 
LOPOI #162® IN ttOUDiAN, 
MISSISSIPPI, MAD ALWAYS 
TOAIPTMSH ICE IN 
f»L0 O ICE CHESTS 
BEHIND THE Bar, 



A* NtXT DAY THE LOOSE BROTHERS 
WlRf SACK Oh WE SCENE, POKING 
THROUGH THE RUBBLE OF THE 
BUlLPIW&,_,WOT WUCH WAS LEFT- 



6, THEY WERE PARTIALLY 
MffLTffp. 8UT . r . THERM WAS 

STtLl* tC£ tN*W£i 



5- TH|N TH*Y SPUD THE 1OL0O9 



7 . MOOSE LOPNJi #163# FOUND Ol/T THAT UHOO CAN TAKE TM* HW1 
PLUS ANY OTHER PUNISHMENT YOU CAN P m OUT* YOU «f£, 

TVEY fte Built to survive jn the rial 

W0ftL0< ANp THEY'VE £©T A PULL 
3- YfiAR WARRANTY TO PROVE IT 

FOR A FREE COLOR BROCHURE 
Of All OUR IGLOO PRODUCTS 
WRITE TO I0L00 CORPORATE 
catalog department Pf 
P O * BOX 19603, HOUSTON* 



TEXAS 7T02** 
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Built to survive t«i rim. world. 






Add this 
end vise 
to your 
workbench 

A lthough this end vise costa un- 
der to make, it serves the 
same purpose as the traditional end 
vise found on fine woodworfcin.gr 
benches. Mount it on your bench end 
and combine it with stops, and you 
can work on pieces of wood longer 
than your bench, 

Installing the vise 

Determine where on the bench 
you want to locate the vise. Then 
bore a tyi-m.-dia, hole in the mount- 
ing surface. If the benchtop in solid 
2-in, hardwood, bore the hole deep 
enough to accommodate the full 
length of the threaded rod. If the 
benchtop is plywood or particle- 
board and its edge lines up with the 
end rail, bore the hole through the 
end rail. If the benchtop is particle- 
board or plywood that overhangs 
the end rail, attach a 2x4 filter be- 
neath the overhanging top. Cut the 
2x4 the full bench width and clamp 
it to the overhang. Next, bore pilot 
holes through the benchtop Into the 
2x4, countersink holes and secure 
the 2x4 with screws. Finally, bore a 
% in,-dia, mounting hole for the v ise 
through the 2x4, 

Center one of the nuts (B on plan) 
and trace its outline. Chisel out a 
mortise so the nut force-fits with its 
face flush with the mounting sur- 
face. Drive in Lhe nut. From ti-in. 
tempered hard board* cut a facing 
strip the same size as the end rath 
Locate and bore a -14-in, hole in it to 
coincide with the hole in the mount- 
ing surface- Fasten the facing strip 
in place with screws so it retains the 
nut. 

Assembling the Vise 

Begin work on the vise by cutting 
dowel handle ends (D). Bore a holt 1 
in the end of each to hold the rqd 
handle <C) and position one of the 
dowel- handle ends on the rod. Bore a 
hole through both the rod and dowel 
and insert a machine screw 1 and se- 
curing nut (E), Bore a hole through 
the threaded main screw (A), slip the 
handle through it and fasten the 
other handle end. Run a nut (B) 
down the main screw until it hits the 
handle; run the other nut tightly 
against the first one and slip on the 
washer (F). 
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End vise is handy for securing long workpieces. 

Hex nut that receives vise is let into end rail and 
retained by a facing atrip shown Hopped down (loft inset). If bench has a front rail, a clamp- 



on stop is handy for securing the workplace end (inset, right). 




C -CLAMP 



MATERIALS LIST— END VISE 
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CLAMP ON STOP 



BENCHTOP 



.JWV 



B 

EMBEDDED 
IN BENCH 



FACING STRIP 
14 x WIDTH AND 
DEPTH OF 
MOUNTING SURFACE; 
MASONITE OR HARDWOOD 



The hardwood block (G) is for a 
vise mounted 1 l h in. below the sur- 
face of the bench. Notice that the 
hole is off center so the block will 
hold work of different thicknesses. 
Cut the block and bore a %-in, hole 
through it. Slip the block over the 
main screw. Then thread the assem- 
bly into the bench. 

Bench stops 

If you have a solid benchtop, sim- 
ply bore a series of 44-in. holes about 
in, deep in line with the vise end 
and as far apart as the end vise 
opens — 8 to 10 in. A Length of 44-in. 
dowel sliced vertically in half along 
the portion of the dowel that will 
protrude above the table, then posi- 
tioned in one of these holes, makes 
an excellent stop, It won't nick a 
finely-honed cutter if you acciden- 
tally strike it with a plane 

If your bench has a particleboard 



top and no front rail, using enunter- 
bored holes first screw a 2x4 to the 
underside of the top the full length 
of the bench and in line with the 
vise. Fill the screw holes with wood 
putty. Bore IVi-m.-diu. holes for 
stops through the top gimIj / and fit 
hardwood plugs in these holes flush 
with the top surface of the bench. 
Then bore T4-in. holes centered in 
each plug and use the dowel slops 
described above. 

Stop for flush-rail bench 

If your bench bus a rail flush with 
its front edge, the clamp-on atop 
shown is quite effective. It's made of 
a 2x4 block and V+-in, plywood 3-Ma- 
in* wide and extending several 
inches across the centerline of the 
end vise. Plywood is attached with 
screws at right angles to the 2x4. 
Clamp as needed along the bench. — 
Gerald David 







If it’s worth your time, 

. it’s worth True Temper. 




Octagonal face usually 
preferred by professionals 



Heat-treated twice for 
hard face, resilient claws 
strong socket 



Head drop-forged of 
high carbon steel. 



Precision nail slot 
pulls large and small nails 



Strong, lighiwesght steel handle 
A True Temper innovation 



Rubber grip 

prevents slipping, absorbs shock 



Ate ROCKET HAMMER 




PM WORKBENCH 



RM EXAMINES PRODUCTS & SERVICE 



Solar water heating book 

Whether you’re an engineer or a so- 
lar buff looking for some specific de- 
sign guidelines on putting together 
a solar water heating system,, con- 
sider adding the Denign Manual for 
Solar Water Heaters to your library. 
It provides a step-by-step design 
procedure to help select collector, 
storage tank, pumps {when re- 
quired) and a control system, It also 
includes complete insolation tables, 
plus methods for computing the an- 
ticipated fuel savings and the pay- 
back rate of the system you design. 
Plumbing and wiring diagrams are 
also included t but no photos, 

The 40-page publication is avail- 
able for $5 from Horizon Industries, 
12606 Burton St., North Hollywood, 
Calif. 9I605.W.P. 



Ax handles stay tight 

The heads and handles on these 
axes from Plumb, Ames, Box 1774, 
Parkersburg, W. Vs. 26101, are fas- 
tened by a compression bonding pro- 
cess that the maker says eliminates 
loose handles, 1 tried No, 11-725 
sport ax and No- 11-720 Utility axes 
recently and found both toots easy to 
use and mipereffieient choppers. 
The utility ax is $10.00, sport ax. 
$9.49— //.W. 




Sport ax {inset) T 
comes with a leather 
bell shea I h to proloci 
edge. Use; found both 
axes easy to use, 



Device for airless spray gun 

Twist Tip kit from Sinks Mfg. Co. T 
9205 West Belmont Ave,, Franklin 
Park. 111. 60131, eliminates time con- 
suming, messy airless tip cleanup. 
W r ith this device, operator simply (1) 
releases trigger to stop flow, (2) re- 
verses the nozzle by rotating a lev- 
er,, <3) triggers gun to flush out ob- 
struction, (4) releases trigger and re- 
turns nozzle to original position. All 
this can be done in under 30 seconds, 
says the maker, About $66.— H.W. 




Self-cleaning tip la a boon lor iprayert, 



You'll flip over this vise 

Unique home workshop vise called 
Flip-Grip II is a cleverly built three- 
in-one unit. It is a multipurpose vise 




that can be mounted either vertical- 
ly or horizontally on your work- 
bench. The feature J like is that it 



can be “flipped” to any working posi- 
tion in seconds and securely locked 
at any angle or stowed out of the 
way when the project is finished. 
For woodworking it holds projects 
with its 2 x 4-in, smooth jaws; the 
vise converts quickly for metal 
working by simply inserting 4-in. 
hardened, serrated steel jaws. The 
price la $25, — 



Better power sanding 

The claim that this was the first in- 
dustrial-grade abrasive offered to 
consumers made this product worth 
investigating; Called Super-Sander, 
it consists of industrial-quality alu- 
minum oxide abrasive bonded with 





Abrasive cornea In 
discs, belts and 
sheets. For disci, 
peel off backing and 
press abrasive onto 
rubber disc. 



high-strength resin to tough cloth 
hacking. In the shop, I found it su- 
perior for power sanding; it cuts 
wood fast and holds up well. It comes 
in fine, medium and coarse grades in 
5-in. discs, 3% * 9-in, sheets and* For 
belt eanders, in 3 x2l,3 x 24 and 4 x 
21%-in. belts. For a free pamphlet 
write The Carborundum Co,, Con- 
sumer Products Div,, PM-578* Box 
337, Niagara Falls, N.Y. 14362 — 



If youve come across a fie* product iMth 
spec fa J leetures let ui Arno* about rf. 
Write To Pm workbench, Popyiw flrfecfian- 
rcs, 224 West 5?tft St. New V<w % N.Y. W019. 
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There are a lot of whiskies out 
there. Straights. Blonds, Canadians. 

But none can give you the e\cep 
tional feel nf Black Velvet Canadian 
Whisky. A premium import at a very 
reasonable price. 

1 Vy Block Velvet. And taste the 
Velvet difference. 






Take if 
...easy 

Simply focus and shoot with a Yashica FR 1! 
camera. It's that easy! 

This quality, compact SLR is totally electronic 
making 35mm photography fun and foolproof. 

And the Yashica FR‘-II is so affordable you 
can begin building a complete system with 
Yashica and Zeiss tenses, plus more than 200 
accessories. 

Free and easy 

Buy a new Yashica FR-II camera and get a 
Free "35mm World' 1 photography course! Ask 
you camera dealer for details. 




YASHICA 

Yoahlc*. Inc. , 41( Siith? Or Pitwirr.ijj N I !!7taSi£ 
FR n :i lecnv.-d IriKh'mdrI. >fi C|ims Mu Inc 





Now Avollobie In Kit Form, 

H-e rtf's your chant# to build DORIS, widely 4#qarded os th* world s mosT advanced personal 
Chess Computer. We have received so many requests tram Habbieits and Kit Builders, that 
we re ottering Him now. for the first time. In Kit form. 

YOU DONT HAV£ TO DE AN ELECTRONIC EXPERT 
TO ASSEMBLE THIS ELECTRONIC MASTERPIECE! 

DORIS comes ready to assemble, with easy, step by step instructions, making this kit 
assembly 0 cinch tor even (he novice builder. Onty the highest quality components ore used In 
chb advanced microprocessor based computer, ond each pan has been tested to meet our 
rigid qualify control sta ndards. 

DORIS is the perfect teacher and opponent. As a teacher, he II suggest moves for you rf 
you re uncertain of what to do next, or use his exclusive position programmer to set up 
practice games or remove pieces for handicapping. 

no oYher portable chess computer puyva stronger gamei 

DORIS will keep yau on your toes and moke each game much more exciting by talkkvg to 
you with messages flashed from hks seemingly- human brain. BORIS will pbay ot a level to 
teodi a child, or let him loose, and he’ll keep the attention of a Master, 

We're only making a limited quantity — — — — — — — — — — — ™ — — — 

lend me BORIS Kltti> ® SI 74.00 | 

each. I endow S Check, Money Or- j 

d*r er Crtdtr Card iMe,, as payment with <Nt» or- J 

der. Credit Card A$ti. I 

No. ■ Explro- ■ 

donOoie .. {To receive my Handsome I 



available, sa act now! 

You'll never find an easier kit to as- 
semble or a mare challenging finished 
product! 

Complete Kit— (173.00. Thousands 
sold the world aver far (300.00. 

All computer pans induded far you ta 
ertfov this world famous Chess Com- 
puter. AHa Indudes blueprints so you 
moy build your own enclosure! 

Handsome handcrafted Walnut Case 
shown In photo available fat additional 
i 30 00 

ORDER IMMEDIATELY AND WE Li PAY 
FOR FREIGHT AND HANDLING! 



Walnut Case, I tndude an additional 1 1 - 30 . 00 .) I urv I 
demand that i may return I*# uneiwmbled OOftfS j 
Kit within 1 □ days. If t am nor completely Jul lilted, | 
and receive a full refund, ; 

NAME I 

ADDRESS 1 

CITY STAT E J iP | 



CHAfiTZ. INC D-efttSrcmefu 747 
Mwyland 2M50 



IQSS Fine Snwi: R«kvillf | 

I 



PHOTO 

HINTS 




An ‘"tinder shelf fluorescent 
light makes an affective and inex- 
pensive slide sorter. Its translu- 
cent plastic housing is flat and 
provides bright, even illumina- 
tion, Such lights can usually he 
mounted so they can provide light 
for an area and easily dismount 
for use as a sorter , — Jan S. Paul 

Ladder to good photos 

Keep ii small step stool or ladder 
in your car trunk, It r ll come in 
handy if you need extra height to 
take a picture above a crowd or 
with a tripod at full extension, for 
example . — Stanley Clark 



Trays protect chemicals 




Foam trays from prepackaged 
items like meats or bakery goods 
can be used to make bnttlccaps 
more airtight for photo chemical 
jugs. Press the cap into the foam 
to mark size, trim with scissors, 
and then replace the old insert.— 
Rudy and Marcia Schulze 

Can it 

A rectangular metal can like the 
kind adhesive bandages tome in 
fits nicely into a corner of your 
camera bag. It can be used to hold 
batteries, small tools and other 
odds and ends that are tough to 
find when they are just dumped 
into the bag , — Margaret S baiters 
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Richard Ptftfy layf, 



“If you really want to learn 
how to repair cars^ 
check out NRI home ' 



You learn in your spare time and they 
give you the training and equipment you 
need to get you started in a hurry. 



My Dad mack auto mechanics m d 
us long before he'd let us enter a race, . .so 1 
learned the Importance of a good mechanic 
early. . and the opportunities that are out 
there for well-trained men Thai’s why I'm 
sure g|ad to see training like the two NRI 
courses come along wnh N K I , you team 
at home in your spare time, at your own 
pace. And get solid, "hands on" training for 
practical experience. It's a lot of training 
for the money 

Learn Auto Servicing Fast 

NRI"s basic Professional Repair Course 
cowers the basics of auto repair in 3D "bite 
size" lessons. From headlight to taiULght, 
you'll learn all you need lo know, quickly 
Your training includes important service 
equipment like an inductive pickup DC 
timing light, ignition analysis and tune 
up instrument, tune-up tool kit, and more, 

Become a 

Professional Mechanic 

NRTs 7Q-le$$on Master Automotive 
Ttehnirian Course Includes what you need to 
be a real pro In addition to carefully planned 
lessons, you receive all the equipment in the 



my training indodo 

jrail L'mmi ui iiiSirumeilDi and I'K'ts 



Basic Course plus a carburetor air-fuel 
tester, silent vacuum test pump, and 
die latest advance in diagnostic tools, 
a digital read-out tune-up analyzer It 
performs over 70 tests and gives you 
the answers in precise, til) numbers 
, . .no need to approximate or interpret 
scope displays, You'll team to service 
electronic ignition systems, vacuum 
controls, pollution control systems, 
fuel Infection systems, auto air con- 
ditioning. brakes, and much more, 

Mn with the Leaders — 

NRI and McGraw-Hill 

No other school has NRFs 
experience in home training or 
McGraw-Hill's background in con* 
tinning education. Mail the coupon 
for a free catalog showing all the 
facts and describing the complete 
course. Over a million students have trained 
at home the NRI way You cart too. If the 



Richard Perry, 

NRE Automotive 
Consultant, 

America's 

Vt‘i i niiHjteM 

Stock Car 
ftriuer 



postcard has been removed, write to address 
below No salesman will call. 



Or check out these other growing fields. 



Small Engine Repair 

There's plenty of opportunity for the 
man who can sendee lawn mowers, garden 
tractors, chain saws, Ullers, outboards, mopeds, 
motorcycles and other small engines. NRJ 
training includes professional tooU, 

Inductive tachometer, volt-ohm meter, torque 
wrench, vahe spring and ring compressors 
and more. And! you learn by doing, actually 
building a 3 1/2 HP engine as- part of your 
training. Chula of Basic and Advanced 
Courses. Check postcard for catalog. 

Air Conditioning/ 
Rcfrigerati o n/Heati ng 
Including Solar Technology 

Gets you Into a wide-open, fast-growing 
area with practical training that includes 
lessons on solar heating, heat pumps, etc. 
Course is complete with professional tools, 
including lop grade professional vacuum 
pump, key tool in the proper servicing of 



refrigeration and air conditioning units. IVro 
courses, with Master Course including op- 
tional postgraduate training at York I nstitute 
Resident School at no extra charge Check 
card for catalog. 

Electrical Appliance 



rlcal App 
Scrviclni 



g 

Good appliance repairmen are hard lo 
come by. NRI trains you for your own full- or 
part-time business in fixing everything hum 
toasters to refrigerators and freezers, Step- 
by-step training includes professional tools 
and instruments like damp-on ammeter and 
appliance multi meter 



NRI Schools 

Mc<Jraw-Hii3 Continuing 
education Osier 
j- J93? mscoiBin 
g ttashtntfon. DC 2M16 





E*ft . 



Warning: The Surgeon General Has Deieimined 
Thar Cigarette Smoking Is Dangerous to Vouf Heallh. 
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CARCUNIC 

SOLUTONS 
FOR MECHANICAL 
HEADACHES 
BV 

MORT SCHULTZ 




Roman's holler day 

Pm Jit to be fieri The owner’s manual 
for my 1978 Oldsmobile diesel calls 
for SE-CD SAE 80 oil in summer 
and SE-CD SAE J51F-40 oil in win- 
ter. I can't Jind this stuff iii gas sta- 
tions, and dealers haven't been help - 
fuL My friend has a 1979 Olds diesel, 
and his owner's manual says to use 
SE-CC oil, which is plentiful. Should 
J switch to SE-CC? — Raman Berry , 
Brooklyn, N. Y. 

Not if your owner's manual calls 
for SE-CD. You bought your diesel 
before an engineering change mod- 
ified the engine for SE-CC, This 
change took place late in the '78 pro- 
duction run. The only way an owner 
can tell whether a car uses SE-CC or 
SE-CD is to look in the owner's man- 
ual. 

If your dealer doesn’t carry SE- 
CD, try truck stops. Some brand 
namqa are Shell Rotella T, Chevron 
Delo 400 f Gulf Super Duty and Amo- 
co SCO MV. As long as the initials SE 
and CD appear an yivh ere on the can* 
the oil is safe to use. These initials 
may be mixed in with a lot of other 
designations, so check the can care- 
fully. 

Fanning the fires 

My problem concerns a 1977 Jeep 
Cherokee ( SGO-^bbL engine) equipped 
with a trailer package which includes 
a heavy-duty cooling system. Despite 
this, and although the airconditioner 
wasn't operating at the time, my first 
attempt of pulling my 20-foni Wilder- 
ness trailer was a disaste r. The Jeep's 
temperature gauge went into the red 
and the vehicle lost all its coolant . A 
Jeep garage told me fa add an over- 
flow tank for the radiator, but it 
hasn't made a difference . Next fime 
uuf, the temperature gauge went into 
the red again, and the overflow tank 
overflowed. Now, I've been advised to 
replace ike aufamaltc fan with one 
that runs constantly. Is this going to 
be a never-ending problem? — Don 
Mattley, Matamoras, Pa. 

Shouldn’t be. First off, do you 



have an accessory mounted on the 
front of the vehicle, such as a snow 
plow, bike rack or spare tire? It could 
be altering the airflow to the fan, 
preventing automatic engagement 
at the necessary time. Remove the 
accessory or disconnect the auto- 
matic f&ti as I describe below. 

Perhaps the fan itself is malfunc- 
tioning. You can override the auto- 
matic feature which, incidentally* 
allows you to turn the fan into a con- 
stant-running fan. There is no need 
to pay for another fan. as you have 
been advised to do. With the engine 
off, And the end of the bimetal 
spring on the viscous (automatic) 
drive. Disconnect the spring from its 
stop and turn it counterclockwise (in 
the direction it tends to move). The 
spring should turn about 90* before 
coming to a stop. Let it hang. Now, 
try towing the trailer. If this modifi- 
cation fails to stop overheating, look 
for trouble in some other part of the 
cooling system. The Jeep people 
have troubleshooting charts in the 
service manual which should help. 



My month for Jeeps 

Advise your readers Co buy stock in 
tire companies. It's a good 
menf the icety Jeep owners are wear- 
ing rubber. Take my '76 Wagoneer 
with constant four-wheel drive. It 
wears the outer edge of the right front 
tire almost to the cords after only 
5900 miles , Arc independent shop told 
me alignment was set to spec and 
that Kto adjustment could be made. 
What do / do now? — Niel Turrini, 
Merrick, N.Y. 

Find a competent frame shop (in 
my Yellow Pages, frame shops are 
listed under “Wheel Alignment* 
Frame and Axle Servicing — Auto- 
motive'). Ask the man to bend the 
axle tube on the right side of the ve- 
hicle to give a 0° camber. He should 
not bend the axle housing — ju?t the 
tube, which is a 2-foot- long welded 
steel part. 

Don't let the man talk you into in- 
stalling tapered shims between the 
wheel bearing spindle and steering 
knuckle. This, too, will give 0* cam- 
ber, but it will also load the univer- 
sal joint when the vehicle corners 
and put unnecessary stress on spin- 
dle bolts. 

My month for alignment 

/ own a 1976 Ford F-150 pickup that 
was wearing front tires on the out- 
side tread. An alignment shop told 
me the truck was toeing in . He 
aligned the wheels, which got rid of 
the outside tire iccar okay. Now the 
blasted things are wearing an the in- 
side ■ The truck also wanders all aver 
the road . What will stop this?— Lean- 
hart Deibert, Herreid , S. D. 

Two shims (part No, 385795-SZ) 
ffltease turn lo page 50) 




Out of sight, 
out of mind 



Two good reasons (or a 
good battery going dead 
and needing recharging 
are improperly adjusted 
or detective switches in 
the glove compartment 
and trunk. A bad switch 
allows ihe light to remain 
on, draining the battery. 

You can confirm this by performing a 
current-draw lest, or by simply opening 
Ihe trunk and glove compartmenl and 
lee ling the bulbs. A warm bulb indicates 
one that has been staying on. Adjust or 
reptace the switch. If you can! do the job 
right away, remove Ihe bulb to stop the 
drain on the battery. 




CHECK TRUNK AND 

CLOVE-BOX 

light 

SWITCHES 
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CAB CLINIC 

fCo.n.'i.n-ijeiJ from page 49) 

under the coil spring on each side of 
the truck, and a toe setting of inch 
in* 

Mutual admiration society 

1 found some rust under the top lip of 
the bed of my 1978 Dodge PfW step - 
side pickup, although f had the vehi- 
cle treated with Ziebart when / took 
delivery, 1 wire-brushed the spot 
clean and rubbed on Permute* Un- 
dercoating. So far, so good , Hope this 
tip helps some of your other trucker 
readers ♦ Love your PM magazine — 
F.F. Grant Jr., Fairbank , Pa. 

Thrcea and eights to you, too T 
F.F . — for both the tip and the nice 
words. 

To hounds 

/ have a 1978 Ruick Skylark that 
keeps stalling* The dealer has failed 
to correct the trotible* A service sta- 
tion operator told me tkis problem 
has been common to GM models for 
several years. Why caii't a company 
the size of General Motors do sorfte- 
thing about this? — Jan Lowe, Colum- 
bus, Ohio 

They've tried. There have been 
numerous service bulletins issued to 



dealers for setting the choke t reset- 
ting the carburetor and modifying 
the EGR system. Some that may ap* 
ply to your car are 7&-T~l t V6 Cold 
Driveability; 78-T-54, Resetting the 
Carburetor; and 78-T-75A, Vacuum 
Break Setting, 

Owners of GM cars who are expe- 
riencing stalling should hound their 
dealers until they go through the 
service bulletin index and apply ev- 
ery applicable bulletin. 



Batting .667 

/ have had a problem with the tension 
of the accelerator since the day I 
bought my 1976 Capri II with a 2800 
V£ engine ♦ The force needed to de- 
press the pedal is such that when the 
pedal does give way, the car lurches 
and throws everyone against the seat 
backs. There is no way to get smooth 
acceleration. 

Same of the local mechanics have 
told me the problem is caused by the 



A AC INSIDE 
HE H £ IS NO 
GOOD 




ARC HERE 
IS OK 



Arc enemy 

There are only two places in an jgnitrofl system 
where a gap is needed to produce high 
sparking voltage— at sparkplug electrodes and 
between rotor and distributor-cap terminals. 
A gap elsewhere brings trouble. One of the 
most common places where a gap is (eft. 
resulting in sparks, is inside distributor 
cap towers. Sparking— arcing, as it's tailed— 
can destroy terminals in the lowers, 
making the cap useless, and can also 
cause high-tension cable terminals to 
bum. A loose cable in the tower is 
frequently responsible for arcing. 
The gap left between cable terminal 
and distributix-cap terminal forces 
current to jump (he space, and this 
is whal causes the arc and subsequent 
burning of terminate. Make sure 
connections are light whenever yog 
reconnect these high-ienston cables 
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The Dry Look' leaves hair feelin g 
as soft and natural as it looks. 

Th^ Dry Look gives you more than a great look . 
It leaves your hair feelin g soft and natural r too — not too stiff. 
The Dry Look in pump spray or aerosol— with a formula that's 
righi for your hair. Get The Dry Look. . . and don't be a stiff! 





geometric angle of the linkage, that it 
ifi inherent to the Capri and that 
nothing can be done. .4 re they r 
right? — Robert E. Ansley,Jr. t Pensa- 
cola, Fla . 

On two points only; geometric an- 
gle and the Capri V 6. They strike out 
on the third. Tel! them that article 
Mo. 2073 of service bulletin 148 out- 
lines the fix. 

If your mechanic tells you that he 
doesrft have this information, have 
him order and install the following 
parts: bracket, DGR Y972KA; acceler- 
ator shaft, DflRY99l9A; connecting 
rod, D5RY974GB; kickdowtj lever 
(cars with automatic transmission], 
D5RY9P721A; and shaft bushings 
(two), D3RY9873A, These parts 
change the angle of the linkage* 
stopping the hangup. 

Hesitant Datsun 

Can you tell me why my Datsun 810 
in hesitating end backfiring? The 
dealer can't. — John Linkietter, Old 
Greenwich, Conn, 

An improperly adjusted airflow 
meter is the most likely reason. To 
adjust the airflow meter correctly* 
remove the throttle switch plug. 
This reveals three contacts. Join the 
front and middle contacts with a 
jumper wire. Start the engine and 



pihe G 'telle- Co™*pan s -9? l > 



adjust the airflow meter to give a 3 + 3 
percent CO reading on an exhaust 
system analyzer. 

This reading will be richer than 
specification, but CO output will fall 
to normal when the jumper wire is 
removed. 

Adj listing the airflow meter any 
other way causes the engine to run 
on an overly lean fuel mixture. This 
may well lead to hesitation and 
backfiring. 

You should be using premium fuel 
in this car. Furthermore, timing 
is different than originally speci- 
fied. An 810 Datsun that has man- 
ual transmission should have its 
timing advanced from 2° to 4° from 
the specification given, A car 
equipped with automatic transmis- 
sion should have its timing stepped 
up to 14" BTDC. 

Another problem that may result 
in hesitation, although it is probably 
a remote one, is an air leak that may 
exist in the boost control decelera- 
tion device. 



SOT A PROBLEM WITH YOUR CAR? 

JuSi 4 S* Man about ft. s&nd yOur question to 'be Car 
CNntJc, Poplar Mechanics. 22* West 57ffi -ST. New 
V r ix*r, N Y fOCtS, WM& tetfffcrs cannot be answered 
imfivitfuatty. problems \hat are vf genera/ interest win 
be pvbtish&d in the cofurrm. 



Available in pg7T,p or wrOHJl 



SERVICE AND SAFETY TIPS 

■ Chrysler has announced a way of fixing a 
tow-speed vibration m 1978 cars with aulomat- 
ic transmission and lock-up lorque convener. 
The procedure involves installing a new lock- 
up vaive spring and valve body end cover. Ask 
your deafer to see if the provisions of service 
bulletin £1-02-78 apply to your vehicle. 

■ A detailed repair has been issued by Ford 
lo eliminate rough idling and surge m cars and 
trucks with s S-irtet (400-cu -in.) engines. The 
repair, which involves installing new main jets, 
connecting vacuum hoses and installing an 
EGR restrictor, is contained in service bulletin 
150, page 27. 

■ Owners ol 1970-1974 Fiat 124 and 950 
models should slay tuned In. Your vehicles win 
probably be recalled soon to repair underbody 
rust and corrosion. According lo the National 
Highway Traffic and Safety Administration, 

premature rusting and corrosion causes 
bending O* separation ol such structural com- 
ponents as suspension systems, rocker pan- 
els. floor pans and steering components. Such 
Failures may result in loss cl vehicular control." 
Over 180,000 cars are involved. 

■ The Rubber Manufacturers Assn., 1901 
Pennsylvania Ava. N.W.. Washington, D C- 
20006. has a handy 18x24- inch wall chart 
available that you can hang up m your garage 
It contains information about acceptable sub- 
stifute seres for replacement of alpha- numeric, 
F-mefric and European metric passenger-car 
tires: a lire application guide that shows tire 
mixing combination dos " and doo'ts"; and 
important service and maintenance recom- 
mendations on radial-tire inflation and tempo- 
rary spare fifes. The chart costs St Wf 
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CAPSULE REPOKI5 ON NEW AUTO PRODUCES 



Roll your own 

The latest offering from Merit Abra- 
sive Products Inc*, 201 West Man 
ville St., Box 5447, Compton, Calif. 
90224, makes life easier for home en- 
gine rebuilders, as I found out doing 
a rebuild with my son. Grind-O-Flex 
rolls are used on an extension man- 




Englne rebuild is eased with porting kit 



drel to get into hard-to-reach spots, 
and stones are used for the first cut 
to remove hardened surfaces. The 
full 36-piece bit of stones and rolls is 
available at automotive sections in 
department stores (and through the 
Sears mail-order catalog after June 
**1$). PHce is $1 9.9S.-tf.H r . 

Setting vacuum break 

Automatic choke vacuum break is 
an extremely important adjust- 
ment, particularly on late-model 
cars. If the choke cracks open too 
much after a cold start, the engine 
will stall out. If it doesn’t open 
enough, the engine will gasp for air 
and stall out for this reason, too. 

The traditional way of setting the 
choke break has been with a drill bit. 
You start with a cold engine, apply 
vacuum to the choke break dia- 
phragm and use the specified size 
drill bit, between choke butterfly 
and carburetor barrel, as a feeler 




Protractor sets proper vacu u m-break angle 
while vacuum Is applied with hand pump. 



gauge. Now there's a new, more ac- 
curate way, and it involves measur- 
ing the angle of the choke butterfly 
when the vacuum diaphragm has 
cracked it open. 

The tool is a protractor with a bub- 
ble level and a magnetic base to hold 
it to the choke plate. You attach the 
tool, turn the protractor scale until 
the zero lines up with a line on the 
tool's shank, then level the bubble 
(which is on a wingnut pivot) with 
the choke fully closed. Next you turn 
the protractor dial to the degree 
number specified for the carburetor, 
apply vacuum to the diaphragm unit 
with a hand pump such as the Mity- 
Vac. and if the choke break is cor- 
rect, the bubble level will again be 
centered. If it isn't, you adjust the 
diaphragm linkage until it is. 

At present, choke angles are spec- 
ified only for GM two- and four-bar- 
rel carburetors,, but carmakers will 
soon be providing specifications for 
all conventional carburetors , — Paid 
Weis&ter 

'Car Wars 1 timing light 

This Timing Diagnostic Computer (a 
catchy "TDC" for short) contains 
two computers and also serves as a 
universal gasoline engine tachome- 
ter and dwell meter. Its hookup is ex- 
tremely sample: two cables go to the 
battery terminals and another 
clamps onto No. 1 sparkplug wire. 
There’s a fourth wire, to the ignition 
coil negative terminal, but that's for 
dwell only, not an essential on cars 
with electronic ignition. Once you’re 
hooked up, all you do is press but- 
tons and look at the timing marks 
and a digital readout on the back of 
the instrument. You could buy a 
d we Ihtach- timing light combination 
in a simpler design for a lot less mon- 
ey, so you should know that TDC of- 
fers a lot more than pushbutton con- 
venience and digital readouts. 

The most useful feature is a tim- 
ing delay. What it means is you can 
press buttons to put any amount of 
timing advance into the computer 
and its digital readout, and the tim- 
ing light will delay flashing that 
number of degrees. If you put 1 (f 
into the readout and the actual tim- 
ing is 10 c before top dead center, the 
light will flash and show the marks 
aligned at zero (top dead center). 
Inasmuch as the zero mark is i n vari- 
ably the easiest to see, you can real- 
ly check timing accurately. The in- 
strument also permits you to check 




Mopar s timing Diagnostic Computer. 



vacuum and mechanical spark ad- 
vance at higher speeds, at which the 
crank damper mark would be com- 
pletely off the scale if you didn't 
punch in the delay. 

You can push the buttons to in- 
crease or decrease the readout while 
you’re operating the light, so it T s 
also useful for spark- ad vance com- 
puters such as Chrysler's Lean 
Burn, for which there is an exten- 
sive spark-advance analysis in the 
shop manual. By following the shop 
manual schedule, you can pinpoint 
problems in a sensor. 

While in the timing delay mode, 
the timing light does a lot of calcu- 
lating and so is programmed to turn 
on only at every-other firing of the 
sparkplug. The tachometer develops 
its rpm numbers solely from the con- 
nection to the No. I sparkplug wire. 
It times the plug firing intervals and 
the computer deduces the number of 
cylinders, so you can use the instru- 
ment as a universal gasoline-engine 
tachometer* It will work on any 
number of cylinders without the 
need to turn dials. 

If you've got a car with breaker 
points, the instrument also mea- 
sures dwell (just connect the fourth 
wire). And you don’t get just an av- 
eraged reading, as with an ordinary 
dwell meter; you get a separate one 
for each cylinder (and the readout 
tells you which cylinder the comput- 
er is checking). As a result* a bad dis- 
tributor cam lobe shows up as a no- 
ticeably different reading. 

This light will serve the Saturday 
mechanic well for many years to 
come, particularly as on-board com- 
puters become standard equipment 
on all cars in the early 1980s. List 
price i s $2 10 (discounts are reported- 
ly available) and you can get it from 
auto-parts stores that carry the Mo- 
par line.— sP'auI Webster 
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ANNOUNCING 
4-WHEEL-DRIVE CHEVY LUV. 



A IWCHHAIHtMiEM WITH BEITIBMl£AfiE RATINGS IRAN MANY CABS. 

The Series 9 Chevy LUV model with 4-wheel drive is brand-new and a winner! 

It features impressive fuel economy, solid engineering, traction, drivability, and 
plain ol' fun, A 2-speed transfer case, free-wheeling front hubs, styled spoke wheels 
and all-terrain tires are standard. See the tough import that received Motor Trend 
magazine’s “Truck of the Year" Award. Now at your Chevy dealer. 




ESTIMATED 

HiWMPQ 

32 ESTIMATED HIGHWAY 

fve m e-mber co m ps r .. : his rr sn m jrt-y M P G 
"estimated pi tjlht-T uutijGlBs 

Your mileage- may (Jitter d opo ndir q or 
your speeo Irip length. weal her and 4- 
wh-e el- drive usage Your actual manway 
mileage will probably be less than the 
esiimmcd highway luel economy Lower 

in caiiiorhia 



Tough independent Ifont 
suspension with front slabi- 
1 1 ?e r ba r helps absorb bumps 



Higher ground clearance, lower entry 
height than mariy Iull-£i 2 « 4-wheal-drive 
pickups Test drive one now 



Tighter turning Circle 
then any lull-size 4- 

wheel-drive pickup 



BUIT TO STAY TOUGH 



13 









Wilderness. 



Families are discovering a tot 
about the Wilderness. 

They see all the space and luxury 
features they get. 

Then they see the price. 

INo wonder Wilderness is now 
one of the fastest growing travel 
trailers in the industry, 

Maybe 1979 is your year to 
take to the Wilderness. 



£ 
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For information wriic: R<?rtwaod- WliJrrnr vt BY FLEE7WCOQ 

DepL LS9 RO. Eh*.* 7936. Riverside. CA 92523. The World's Largest Manufacturer of fiecreaiionol Chides 



Select Your 




UM r$gi cvslo-i u d*"‘ o' 5 !i?rL one si DU' s. Cidir or Pint Lug 
tttrmea imuife riprap. and Hfcins ircm J3S0& Ran Dtrah 
S3 50 DMiwifiip irviofnuoan pact- 35 ffl 

a Wildemes§ Log Homes 

Rout* 3 -PMCS 9 Plymouth, Wl 53073 
Plena' Tend \ ;PanBWikS3 50 ' EDHPfclUlpIfllB.Pfc. J5 OQ 

EflciaEadisi _ 

NJmfl 

SlPBfll 

Twn . 

L SHU 



SPARE TIME INCOME? 
SELL KNAPP SHOES! 



Sen lamcus Knapo Cushron Cornton 
Shoes tuli lime or pah lime lo supplement 
your income En^oy me financial success 
and secufiiyypu ve a ways dreamed about 
Millions of repeal customers, fain l-uqher 
commissions plus bonuses No investment 
Pee sei irig and iraimnq hit to ge! you 
started America's No 1 company tn the 
tSrect sftfling 'sboe induslfy Wlnle Knapp 
Shoes.Oepf.L6l2 Knapp Centre Bnocktqn 
Mass 024 Qt 

£3 KNAPP 

The more for the money shoe. 



HINTS 

FROM READERS 



Sander converts to buffer 




Substitute carpet scraps for 
sandpaper and your electric pad 
sander can double as a buffer- pol- 
isher for tabletops and doors. It 
works great when used with 
paste wax applied to wood sur- 
faces in conventional fashion. 
— M u r shall Ha Harries 

Use for refrigerator frost 

If you defrost your refrigerator 
manually, collect the ice chunks. 
When melted, it's almost as good 
as distilled water for salt-sensi- 
tive plants. If you wish, strain the 
water to catch food particles. 
— Grace H, Weinstein 

Cover for oil cans 

The plastic lid of a 1-lb. coffee can 
fits on a quart- size oil can to pro- 
tect its contents after it has been 
opened. The lid snaps off easily 
when you need oil, — Lane O ling- 
house 



Pencil pointer 




A shallow 3-m.-dia. jar lid lined, 
with fine-grit sandpaper is an ex- 
cellent aid for sharpening pencil 
points. The lid rim keeps the lead 
waste from spilling onto your 
desk or drawing board . — Walter 
E, Burton 



54 POPULAR MECHANICS 










Utr Drop 'I Ink <!rm Clock 
SOI HC K: Wnierbury Clock Co 
YEAR: 18^* 

STV'UE: American RegnUiror 



American Srhoolhoif* (link 
SOI HCE: Ansonia Clock Co. 
1 EAR: im 

STYLE: Octagon Regulalnr 



tJ^irtfintr lluric (lirfk 

SOI H(t.: lius-lav Becker Co 



Mack Furiil ( trflige ( lock 

SOI 8f E: Junghan* Co. 

YEAH: JXSU 

SI V I E: Sana nan Regulator 
SI/E: x IJ’ W * 7"D 

CASE: Solid Oitk Driih hand-rubbed 
Walnut fii'u -h Features a pediment 
wii h ,i Head ini) Circle, and .1 Fmials 
Door has Horn) Comers. Round 
CL vi, and 2 lurried Columns. Bnt- 
f Din » shield design with Ron: He a fk! 
? Finials Glass Panels on each side 

MOVEMENT; Solid Hraas with 
hardened Sieul Pmiofii. l fumes ih* 
hoiih n-day Key Wind. 

PLMJLl.L'M: Solid Brass with 
Snow F'l.ikc and Moral Mnnl: 

FACE: Clatsk White wjih raided 
Brass Rim Black Roman Numerals 
arid Spade 1 1 irn J-v. 



Till 

VVI I Hit V\ 

St IhJOUKM sj 
C J Ot h 

THE CLOCKWORKS 

Dtpi. FT 23 

311 t b :ii idler Square 
l*«rl Jcffmon, N.Y. 11777 



1 EAR: I kM i 

M VI El t’ttthsie Yennia Regulator 
SI/E: W'L * I AM "IV \ (TO 
t \Sh: SilLd t hens ■s.:li h.in.l 
rubbed Walnut finish Kenlum 
Mnjsv ivn 1 1 1 p . liir^e Glass hour on 
front and -Glass Fa ncK on each side. 
Flat 2 I timed cniumn-s and 5 bniats. 

MOVEMENT: Solid Bras* with 
hardened Slecl Pinions. Chimes the 
hem™ and half hour, H-day key wind. 

I'EMil El M; Solid Brass Deluxe 
design with classic HA on Boh 

FAC 'Ki (.'lassie white with raised 
Brass Rim HliiL'k Numerals and 
Maltese Hands. 



IMftWOOD! NO PLASTICS 
Horse* Rosette. Itural Motif*, 
Other Detail Are Unml-f arvedl 



I "lease rush the trloc kM I have chocked, [ undemwnd that 
n I ,mi not completely sal bbed, I ma^ return ilwclockis] 
within I'jjjar (or a complete retumJ or credit. 



THE 
BLACK 
FOREST 
COTTAGE 
I l.OC K 



Four 1 9l h Century Masterpieces! 

MUSEUM 



Wc'vcvdccled ex pe naive, hard -to- find muse u m qua Lit y 
ctpit ks - like l he fit mum* cl nek s ptcl ured he re - a nd um n g 
tried Lind true old-time method* reproduced them so 
faithfully il's almost impossible for anyone hut an 
expert to tell them from a true antique, trt lact. our 
quality is \o good, some antique dealer* sell them at 
very high price*. 

I he mo a It hint It a rtd white photos here can't begin 
lo show i heir nor', clous detail flui on the wall in your 
home or office, lheir rich., mellow band -rub bed case* 
and 'melodius. chimes will look and sound like mini 
condition antiques costing J4f)0 to £5tH> 

So burry, get fill ihe 'I rouble- free' dependability of 
a new dock with all the charm and beauty of a rare 
antique, Order I'oday! Money-haek guaranteed fomae 
full year. 

t It MS N t ( E Ur K 
toll 41. i r i (K k 

!S( IfIJOl IT (H M. ( l.tlC'K TEAS IIUOI* t t.tlf k 

RETAIL VALUE 5135 RETAIL VALUE SI 85 EACH 



NOW $*70 95 
ONLY / 7 



NOW sOQ95 
ONLY yy EACH 



QUALITY 

CLOCKS! 



THE 

Eimhi/ANFR 
HOKHF 
r I OCK 



M/.E: 24 ”L k irw* 5"D 

CASE: SflILd Oak wild hflnd- 
ruhhed Walttuc finish. Features a 
pedinltnt wilh it Muled Arch that 
cads tn 'lear L>rop FtnialiF 
accented ora Cop with n deeply 
caned Sea Shell Door is iiKo ti 
Fluted Areh with a gnld F ksr=i l 
mot if oo I he CiiliiN* carved 
Moral taitotn 

MOVEMENT: Solid Brash wnh 
hardened Sleel Pinions. Chimes 
tfw huurii. k-dav Key Wind 

PENDI HIM; Solid Urrass Bob. 

FACE: Classic White w-Lth raised 
Brass Rim. Black Unman Nu- 
merals and Spade Handy 



st/Er 22"L .is I2"W a 4M"D 
CASE: Solid Oak, with hand- 
ruhhed Walnut finish. Features 2 
Glass Doors, upperdoorwithaolid 
Brass Berd, lower door wuh gold 
let trri ng 

MOVEMENT: Solid Bras* with 
hardened SLeel I'minns Chimes 
the hours and runs X days key 
wind 

I'ENIHH M: Solid Etras*. 

IVIuse Bulls F ye and I cut desytv 

FACE: Classic white with raised 
Ruii Run. BLaeL Roman Nu- 
merals and Spade Hfuidt 



□ sc Horn HOUSE { LOCK, 
only 5 79.95 plus 14 7 5 
ship, hdl^ 

□ HORSE CLOCK, only 
3^.45 plus S4.75 ship. Jidlj: 

D HI At k FOREST ( I Of K, 
only 5^9 >)5 plus S4 75 
ship h(% 

C T EAR DROP CLOCK, tin ly 
ViW.StS plus V4 75 ship h(%. 

SAV H! Huv Anv 1 wli ClLu bs Or 
More And We Will Pay All 
Shipping Jk Handling Charges! 



We Tesi Every Clock Before Shipping! 
100% Guaranteed For One Full Year! 



ENC LOSED is 5 (Check M M ai 

S Y. Suite Residents Add Twites- Ins 

( MARGE MV: O \1 AS1 ERCHARGE □ V ISA 

Aect, a 

Ftp. lialt Hank ff 

S^iviiture 

Name . . . __ 

A.drinr< y Apt. S 

City 

Slate .. — Zip 




FIRSTHAND REPORT 



by Michael Lamm 

WEST COAST EDITOR 




A s small cars become ever more 
similar* their subtle differ- 
ences take on greater arid greater 
importance. The Rabbit, Civic, Ac- 
cord, Fiesta, Datsun 310, Horizon, 
Omni, Champ, Colt hatchback, last 
year's Fiat 128, and now the new 
Fiat Strada all use basically similar 
engineering. They’re a ] l sidewind- 
ers, with cross- mounted ohc four- 
cylinder engines, frcmt-w heel-drive, 
unitized bodies, MaePherson-strut 
front suspensions, and raek-and- 
pinion steering. 

The serious shopper is thus forced 
to study the minor variations in 
these cars. He tends to weigh price 
against such subtleties as space effi- 
ciency, rated fuel economy, styling 



SPECIFICATIONS— FIAT STRADA 

Vehlcte types 

Unfilled, 3 and 5 -door haicfibacks 

Engine 

Type: In-line eohe Four; cast-lrwi block, alumi- 
num head; live mains; ir adverse positioning 
Bore and stroke, inche&mm 3,40 x £52 w 
86.4 x 63.9. 

Compression ratio: B.S:t 

Net bhp @ rpm (49 stoles): 69 @-5100. 

Wei torque @ rpm (49 stales): 77.4 @ 2&D0. 
Carburelion, 2-barrel Weber downdraft. 

Fuel capacity; 12-2 gal US, 

DHvvtraln 

Transmission: S-apeed manual IranSaxlei wHtl 
cwBrdrve high or 3-speed autnreatie 
Fmal drive ratio: 3.69:1 

Suspension and stealing 

Front suspension: Independent WacRherscm 
struts, coii springs (antisway bar with aulamalsc 
transmission). 

Re&r SUS pension. Inctependent, MscPherson 
struts, transverse leal spring that atls as ami- 
away Cat. 

Clearing. Rack and pinion. 3 4 turns, 33.0 ■ ft. 
turn circle 



Driving the 
Fiat Strada 




Fiai Slrada gets 8 32-mpg rating from ERA. A sport coupe's conning in late 79 or BO. 



and the manufacturer's reputation 
for quality and service. 

There’s no doubt that the stclew bi- 
de r.’fwd formula provides more car- 
go and passenger space than tradi- 
tional rear-drive layouts. The cross- 
wise L+ilginc keeps the hood short, 
while the lack of a rear differential 
allows a deep, flat, unobstructed 




Masterful styling touches are evident in- 
side and outside {door handle is inset). 



cargo floor. Passengers gain leg- 
room on a shorter wheelbase, plus 
more hip and foot space, thanks to 
the tack of a bulky drives haft tun- 
nel. 

Costs loss than Rabbit 

Despite their similarities, side- 
winders offer too runny advantages 
to ignore. Question is, though, w r hat 
separates the Ktradn from its rivals? 
And how should the buyer view 
Fiat's place in the U.S, market? 

First, you have to realize that the 
basic three-door standard Strada 
coats about $200 Icxs than the low- 
est-priced Volkswagen Rabbit. 
There’s aE&o a Strada Custom series 
in three- and five-door body styles 
that retail for S4f>fl0 and $4840, re- 
spectively. Just as most VW buyers 
don't opt for the stripped Rabbit, 
Fiat expects most of its customers to 
go for the Custom series, with its re- 
clining seats, tinted glass, a higher 
trim level and more color choices. 

Then above the Custom, there's a 
$385 luxury package that includes 
fPfegst? mm fn pane 58) 




Dg sh layout Inc fades temperature and fuel gauges set vertically between s peedo and lach, 
both easy to read through wheel. Unique rocker switches for lights are under clock- 
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£ t$?S ft 4 Rsync-lfls Tobacco Co 



RlLTKn-crCAAETTES 



Warning : The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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America’s basic home 
fix ’n fasten-it tool! 




1.001 

USES 






HEAVY DUTY 

STAPLE 



Uses 6 

?/ Slapfe Siiies. 

.5/16' 3 

a/ 16' and CiEILTILE 



yr. 



SHOOTS A STAPLE 

WHEREVER YOU'D DRIVE A HAIL! 



The lastBir, cheaper. belWr wav U* hanrtl* hun- 
clrads of home repair and improvement fobs — 
insul alien, weatherstrip ping, wling tile, 
screening, wiring, upholstering, etc. Orte 
r-quee/e youVfr riailect if— with one-hand ease 1 
Yaijroitier hand is always Iree to hom maieriat 
in place lor neater work! 

The Arrow T-50 Staple Gun is precision •built 
□f all steel with a palented jam-proof mechan 
Ism lor dependable, trouble-iree performance 1 
Avillatilfl il jH I lading Hardwire. Nome Center 
A EHittiunl Dtpirtmenl Ssarei Everywlurt. 



f }/l ,-j l .■ L-v |Trtv PI AIN CiHVAPBAi ¥ 




£71 htivhHI Si ml Saddle Brook. H.J. D7BH2 



DO-IT- 

YOURSELF 

FINE GRANDFATHER 
CLOCK KITS 

STARTING UNDER 



.} inc liid mfl mng«<n*nl 

* Pftct&ry direct 
prrc-es 

■ Hsifl&em -quail Ey 

■ Solid V*" hard- 
woods black wal- 
nut, cherry, ma- 
hogany, oak 

* Easy to fl9a.nmbie. 
parts pr^-cul 

* Solid brass West 
German chiming 
movements 

+ Money back 
guarantee 

* Prompt shipment 

MASTift CHARGE and 
BANKAWFRICAHD/VISA 
accepted. 

Write for FREE 
color catalog 

EMPEROR* 

CLOCK COMPANY 

WORLD'S LAflQCST MANUFACTURER 
W OIUNefATHtR CLOCKS 

Onpl ')Sr Cmpt-rgr Induil'iril Park 
Faimoea. Autumn MUt 





DRIVING THE FIAT STRADA 

(Con I'fjueO {<Qfri page 56) 

digital clocks split rear fold-down 
seats, rear wiper, tach, roof rack* 
and woven cloth upholstery, A five- 
speed overdrive manual transmis- 
sion is standard, with a three- speed 
automatic optional. Other major ac- 
cessories include airconditioning 
and five different sound systems. 

Mechanically* ail Stradas use the 
same engine. It's derived from the 
Fiat 12F» and shared with the X-l/9 
sportster. 

In driving the Strati a, I found the 
seating most comfortable, with good 
support and ample legroom for my 5- 
foot-8 frame, My fi-foot codriver, 
however, complained that there 
wasn't enough seat travel— a situa- 
tion he has experienced in nearly all 
modern cars, domestic as well as im- 
ported. 

The Strada’a acceleration com- 
pares favorably with that of its 
peers. Like several other sidewin- 
ders, if you push this car hard 
enough in low gear on slippery sur- 
faces, you can feel it torque-steer 
slightly to the left. Steering i tself is 
quick, light and positive, with only 
3.4 turns lock to lock. 

And the Struda handles well on 
the highway, with a good ride that’s 
smooth, solid and silent. It’s an ad- 
mirably quiet car at cruising speeds, 
thanks to good body insulation and 
suspension isolation. There’s a hit of 
whine from the transmission in its 
lower gears, but very little engine 
bLi/,zy-ness on the road. Fifth gear 
helps here, yet it's really a ratio for 
the Hut lands only. The Stead a de- 
mands downshifting from fifth on 
any sort of long or steep grade. And, 
gearshift action can he rubbery. 
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The car under- steers when cor- 
nered hard, hut the standard steel- 
belted radials stick well. All Stradas 
have a transverse rear leaf spring 
that doubles as an antisway bar. 
When you order the automatic 
transmission, the ear comes with a 
front antisway bar as well. Both 
bolster the all-independent suspen- 
sion to limit body roll in hard turns, 
and if you keep your foot clamped 
tight, on the gas pedal, you can make 
it around the kind of hairpin turns 
that shove other cars off the road* 
Before you try this, though, be sure 
to practice on u deserted parking lot. 

I found the use of plastic inside 
the Strada on a par with other ears 
in its class — or, in a word, excessive. 
Here’s a friendly suggestion to the 




Slrada's cargo carrying capacity is biggest 
In its class; rear seat is split-type 



auto manufacturer who wants to 
make both a good first impression 
and then a good Easting impression; 
Two interior items have to made of 
metal, not plastic — the gtovebox 
do or and the ashtray. 

Anyone who test-drives the 
Stead a and who either smokes or 
happens to open the glove compart- 
ment will get a false reading on the 
overall quality and workmanship, 
It’s actually very well put togeth- 
er— first-rate inside and out, 

Fiat’s reputation for quality and 
service hasn't been the strongest in 
recent years, but company spokes- 
men assured me that extensive rust- 
proofing and improved quality con- 
trol put the Strada several leagues 
ahead of its predecessors. The body 
uaea Zinchrometal in all rust-prone 
areas, as well as FVC undercoating 
and plastic inner fender liners, The 
fit and finish impressed me ns top- 
quality throughout (except for the 
above-mentioned plastic compo- 
nents). 

Interior spaciousness, comfort 
and versatility— especially with the 
optional split rear bench — make 
this one of the most livable cars in 
its class. It's now up to Fiat dealers 
to back the St rad a with service. iM 




Tbo much weight can make a 
safe car dangerous 

A pair of Gabriel Hi Jackers helps your car carry -and control- 
as much as half a ton of extra weight 



When you weigh down your car’s rear 
end. you're risking more than a flat- 
tened tailpipe, An overloaded car 
won't handle as it should on curves. It 
won't respond as fast to rapid turns. 
Or brake as quickly. 

Air-adjust able Hi lackers help 
solve the problem, i hey help your 
cars suspension when you’re carrying 
heavy loads . They keep your car stable 
and in control even when you're tow- 
ing a trailer or a boat- And because 
they arc adjustable, they help keep 
your car riding level, whether you're 
traveling heavy or light. 

Hi lackers are Americas best sell- 
ing air-adjustable shocks. Here's why: 

Half a ton of extra lift 

A pair of Gabriel He lackers adds up 
to LOGO pounds to your car s carrying 
capacity. Which means that you can 
loud a lot of extra weight and still main- 
tain control. 

Ro tating moiints 

Gabriel Hijackers arc 
the only at r-adj us ta- 
bles with a “'floating" 
can that allows the 
upper end mounts to 
rotate. That makes Hi 
lackers easier to in- 




stall, More import tint , it means a 
poorly aligned or damaged mounting 
bracket on your car isn't likely to dam- 
age your Hi lackers. The floating can 
also means an accidental loss of air 
pressure will not ruin the shock, 

Extra protection 




Hi Jackets don't look like 
most other air- adjust- 
ables.They have no ex- 
posed— and vulnerable 
—rubber diaphragms. 
Instead, the dia- 
phragms on Gabriel 
Hi Jackets are en- 
closed, protected 
from road debris 
and gravel. 



Abetter 
s hock inside 

A Gabriel Hi lacker 
is basically a shock 
inside an air-jack. 
The quality of the 
ride you get depends 
mainly on the shock 
inside. Gabriel I! i 
lackers use a heavy- 
duty Bi clinch bore 
for more control with 




The rubber diaphragm on ihe shock at right tvn 
be da mu ped by road Jebrts and gravel. The 
Hi Jitdkyrs ' dipphmgm is prolected. 



heavy loads They use Gabriel’s nine 
stage valving (many other shocks use 
six? and Gabriel's exclusive 
“O" ring piston seat. 

Too much weight 
can make a safe car dan- 
gerous, Gabriel's Hi 
lackers — America's 
best-selling air-adjust- 
able shocks— can help 
your car control that ex- 
tra weight, 

"Gabriel “slimrUne” models 
use n 1" bore— they're smaller 
in diameter so they wdlJ fii tm 
cars that <km’t have room for 
larger arr-adjusLiblei. 






SHOCK ABSORBERS 
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IMPORTS&MOTORSPORTS 



Forbidden Ferre ris 

Have you ever seen a Ferrari Boxer 
in your neighborhood? How about a 
Lancia Strains? A DeTomaso Long- 
champs? Monteverdi Sierra? If you 
have, it was one that flew over the 
hornet's nest of federal rules and 
regulation;; without getting shot 
down. Its owner endured the night- 
mare of having the car certified 
clean and safe by the Environment 
tal Protection Agency (EPA) and the 
National Highway Traffic Safety 
Administration (NHTSA). 

There are a number of exotic Eu- 




Psncake pqwerplant stacked with Weber 
cflrbs ksFerrarfs 12-cyllnder from Boxen 



rope an cars not for sale here* be- 
cause their manufacturers have 
elected not to go lit rough the trouble 
and expense of certifying them. 
Bumper- height- and- strength rules, 
for example* may be difficult to meet 
on u lean and tow design, and that’s 
just the most visible requirement. 
The rules cover roof crush resis- 
tance, side door strength, fabric 
flammability* crash protection (pad- 
ded dash and the tike), windshield 
defrosting, rear-view mirrors, brake 
hoses, wlu-cl nuts and so many more 
things that a Commvndtitor* may 
just say nuts to the ILS, market. 
Furthermore, the power pi ant must 
meet emissions levels for HC, CO 
and NOx, and now there is the corpo- 
rate average fuel economy (CAFE) 
to be reckoned with, A manufactur- 
er with an enthusiastic home mar- 
ket just won't bother reckoning. 




So, if you’re a wealthy enthusiast 
a n d want to o w n a Bo xe r * you ' 1 1 ha ve 
to bring in the car on your own. It 
need only conform to the emissions 
level that was in effect the year of its 
manufacture. But, whatever, the 
year, you've got your work cut out. 
Do-it-yourself importing, you'll find, 
involves expensive freight charges, 
insurance, bond posting and other 
complications. That's before the car 
even gets here. When it does, it has 
to be documented for NHTSA and 
readied for the EPA's laboratory 
emissions tests. 

It seems that there are enough 
Ferrari fans— and Lancia, Lam- 
borghmi, and others — with the pen- 
chant and pesos for importing a 
dream car so that a whole new busi- 
ness enterprise has sprung up here. 
These compliance or qualifying 
shops, as they’re called, specialize in 
making exoticars road ready. For a 
price — $2000 to $20,000, depending 
on make* model Eind year— -you can 
buy the skill and patience that will 
rehabilitate your outlaw Lancia and 
turn it into a good citizen eligible for 
legal registration and . * . driving 1 . Of 
course, now that you can take that 
188-mph Ferrari out on the road* 
your troubles may be just begin- 
ning! 

If you’re game, however, some of 
the shops specializing in the Ameri- 
canization of brutes from abroad in- 
clude: Automotive Compliance, Har- 
bor City, Calif.; Trend Imports, Bor- 
in os a Beach, Calif.; Amertapec, Dan- 
bury, Conn,; ACC, Spring Valley, 
N.Y., and Chinetti International 
Motors, Greenwich, Conn. 



Designing the sports car 

The effect of governmental legisla- 
tion on sports-car design is, one of 
the considerations that updates Col- 
ttt Campbell’s Thf Sport r Car— Its 
Benign mid Performs net' > The drive 
to reduce pollution, Campbell points 
out, may uvtuully muki* it ilU-gul for 
you to tune your own car {carbure- 
tor mixture screws are already 
plugged at the factory). This is in- 
deed a revolting development for 




Ferrari Boxer has 10 be 
modified fo be legal 
on U S- road s- 




Mew ear-buff book 
has lots of detail. 



the enthusiast, 

Campbell doesn't 
dwell on it, how- 
ever, preferring 
matters o f a more 
optimistic na- 
ture: exciting de- 
velopments in 
engine design, 
advances in aero- 
dynamics, tires, 
suspension, 
brakes, Chapter 
headings indi- 
cate the ground 
he covers in the 
306-page text: Development of the 
Sports Car; The Engine: Combus- 
tion, Induction and Exhaust, Valve 
Gear; Fuel Metering; Road Holding; 
Suspension; Chassis, Frame and 
Body; Transmission; Brakes; Per- 
formance; The Sports Car in the 
Future and, finally* Design Studies, 
Jaguar, Lotus, Mercedes and 
Porsche specifically. First published 
in 1054 , this fourth edition is row 
available from Robert Bentley Inc.* 
872 Massachusetts Ave., Cam- 
bridge* Mass. 02130 for 3 14.95. 

In the Lotus section of Campbell’s 




Luxurious grand tourer, the front-engine 
Eclat, Just joined i he Lotus lineup here. 



Design Studies the Eclat Is men- 
tioned. This is the Lotus that’s new 
to u a, just having been introduced eU 
the New York Auto Show'. Colin 
Campbell may be better known to 
some motors ports fans as Mario's 
Grand Prixteam manager, but those 
who have followed his Lotus marque 
fmm the kit-cnr days of the Fifties 
are even more dazzled by his success 
as a carmaker. m 
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NEW 

GRUMMANS 



MORE GO, 
LESS GAS 

jr- 



Grumman introduces a 
new generation of aluminums. 
Three models— 12, 14 and 15 
feet— offer best overall perfor- 
mance in their price range. 

Lightweight, easy to trailer. 
Energy efficient hull design 
provides high performance 
with smaller motors Excep- 
tionally stable and dry. 

Broad -be am roominess for 
people and gear. Optional 
steering console ton 4.4 and 
4.6) means comfort even on 
longer outings. 



Cruise farther (or less 
In a Grumman. 

i mm ■■ m ■! m ■■ mm 

NEW GRUMMAN 

FREE 
CATALOG 

Grumman Boats 

Marathon, MY 13803 DapLKS 
Send me the new boat catalog 




‘taut 



Address. 



City 



Stele Zip 




J 




Portable 

shower 

Carry pressurized wafer any- 
where with the Water Caddy 
H fills from any faucet and 
holds up to Four gallons of 
waier. Diflorent snap-in 
heads ai ihs end of its seven- 
loot hose provide alternate 
spray patterns. The unit has 
no motor or springs: an ex- 
pandable bladder maintains 
pressure. Weight is less than 
four pounds when empty. II 
can be used white camping, 
sailing, at the beach or at 
homo. The Water Gaddy 
costs about $30 and b 
available from 31 urges Mar- 
keting Corp., 49 Riverside 
Ave., Westport, Conn. 

oe-eeo- 





Three-way light 



The Security Lite plugs into a wall socket to 
recharge continuously;, in a power failure, it 
lights automatically. Unit can also lb net ion as 
a n ig hi li ght or Flashlight. Abou t $ 1 7 Irom Ri val 
Manufacturing Co., 36th and Bennington. 
Kansas City, Mo. 64129. 



Frayed not 

Fray Check, a colorless liquid, is said id rem- 
lorc-e and lock fabric threads so ihey can't 
shift and become frayed. It can be used in 
crafts or the shop as well as in sewing appli- 
cations A bounce bottle is $ 1 50 Irom Sco- 
vill Manulatturmg Co.. Bax 5029. Spartan- 
burg. S.C 293C1 





Pickup dump 

The E-2 Dumper transforms 
a pickup truck into a. dump 
iruck Made of 14-gauge 
sleet, it's said lo carry more 
than 4000 pounds. Installa- 
tion often requires no altera- 
tions, maker claims. Unit with 
12-v.d.c. motor, hydraulic 
hoist, two-way tailgate, hold- 
down damps and controls is 
about 5965. Side extensions 
and granular material 
spreader are also available. 
Jerr-Dan Corp.. R.D. 3, Box 
120, Greencastle. Pa. 
17225, sells the dumper. 
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Ferrothane Plastic Finish. 
Nobodyfe ever seen plastic rust 




Now you can seal outdoor metal things-like 
this wrought-iron table-in plastic with the 
wrist -and -brush work of an ordinary paint job. 

It’s a cinch with Ferrothane Plastic Finish - 
the new outdoor metal coating from FI ecus, the 
makers ofVarathane' Liquid Plastic. You don't 
even need a primer. 

Just brush Ferrothane over whatever prepared 
metal surface you'd like to shield from the ele- 
ments: wrought iron furniture, gates, grill work, 
garden tools* a storage tank, toys. Thanks to 
Ferrothane^ ingredient Rustaid you'll) get 




chemically formulated protection against rust 
and corrosion, 

You'll also get a terrific-looking finish in a 
choice of 12 Ferrothane colors. Plus a coating 
that levels itself, spreads evenly, and dries in 
A to 6 hours. And gives outdoor metal things 
tough, long-lasting protection against rust, 
corrosion, mars, nicks and chipping. 

How long will a coat of Ferrothane last? 
Well, when was the last time you saw plastic rust? 

The iTtcto Company, Inc. 

P.G. Box 12953, Oakland, Ca 94604 



To stop rust use Ferrothane. 
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Rtghi to die end. i rs Canadian 
spitji stands. our from ihc crowd. 
Whai makes it inch a popular 
rhoLirc? Super hgkmesi. Superk 
tasre, li that* **'har you've been 
searcking ibr, your course 
fur lanrd Calvert Canadian. 
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WORKSHOP MINICOURSE 



SABRE SAW BASICS 




DO LI LI L r 
IMSULATEQ 



R 



F or my money, the sabre reiw is the second power tool 
(right after the drill) to buy. With a good one, you can 
do some pretty rugg<?rl cutting; — and sonic fancy cutting 
as welL Don't make the mistake of thinking that a snhre 
saw replaces a circular saw. It doesn't. However, a prop- 
erly used sabre saw does give you the capacity to make 
scroll cuts and the like with professional accuracy. But 
keep in mind that you must use the right blade for the job 
and learn to master the tool. Before using your sabre 
saw for the first lime, read the manufacturers inatruc- 



Most sabre saws 
come with blade and 
dp guide, as this J, C. 
Penney model does. 



tions for tool use and care. Use 
sharp blades only — toss out dull 
ones, which put undue strain on the 
saw's electric motor, FM 




To cut 1 rot-hand, simply follow line with a 
steady hand. For maximum control, pick 
the right blade and use a alow food rate. 




When accuracy la a must on a long rip, use 
the guide that comet with the kit. Make cer- 
tain It la securely fixed to the shoe. 




Fora reasonably accurate crosscut. (Imply 
hold (or clamp) a square as shown. Keep 
saw shoe pressed against square's blade. 




To make en Internal cut, first bore entry 
holes for the blade at critical corners, 




Two ways to cut a corner with a sabre saw: 

; A) Push blade to corner, beck up and nib- 
ble your way around turn. Or (B), push 
blade along line right up to the corner (1), 
back up (2), and make an arcing cut In 
waste area Into the perpendicular line (3), 
Then turn saw to make neat comer cut {4)> 




A faster— but not a a neat— way Is to make a 
plunge cut as shown. Start plunge around 
middle of line. Hold sew securely. 



I 4 




3 6 




Sabre saw blades to know about (and have 
In your toolbox); (i) 7-tooth tor fast, rough 
cuts In wood; (2) extra-long rough-cut for 
thick boards; {3) tO-tooth for hardwood, 
plastics, etc.; (4) 10-tooth taper ground for 
smooth cuts in plywood, veneers; (5) 24- 
tooth hacksaw for metal; (€) knife blade for 
rubber, leather, paper, and cardboard. 




Slowly lower blade until shoe reals flat on 
work. If »w has variable speed, at heft, 
use a slow blade speed, too. 
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HOMEOWNERS' CLINK 

QUESTIONS ANS\X/ERED 



Roll screen repair 

Reader Norma WiUon wrote asking 
ua to pass on information to owners 
about a repair service for Weather- 
Seal storm windows, Thera? units 
have screens which are on rollers 
fastened to the bottoms of the storm 
windows, When a storm window is 
raised, the screen appears. The 
product was made between 1953 and 
1974, but has since been phased out, 
Don't throw away your damaged 
screens. They can he repaired. Write 
to Prat i co Supply Co,, 830 Liberty 
St,, Trenton, N.J.OHhll, for informa- 
tion. 

Siding on asbestos shingle 

Ha nr do / reside over unbent ok xin in- 
glcn> an suggested in the t)ecemher '7X 
Homeowners' Clinic ipuge 12)? My 
sheathing ix the “au ft " ty pe and the 
fasten erx arc almost like a cotter pin, 
ope a o r sp reti d he h i n d the xh e tt t h t ttg. 
f can't nail into the shingles hero u.ne 
they break. Even if l could, the 
sheathing wouldn't hold nails. — A. 
Taylor , Ambler* Pa. 

Many homes built after World 
War 1 1 were sided in the manner you 
describe. This makes re-siding just a 
bit difficult. First, get used to the 
word "hanging/* not nziiliiitg, when 
you’re talking about aluminum or 
vinyl siding. It's not nailed tightly to 
the existing siding. That's why the 
slots on aluminum siding are pro- 
vided, The pro will first locate and 
mark the studs under the sheathing, 
A 2-in. galvanized -steel nail is used 
to penetrate the asbestos shingle. 
Personally, I would put 15-lb, felt 
over the shingles before re-siding. 
Don't worry about shingles cracking 
underneath, as long as you're fas- 
tening them to a stud. The cracked 
shingle will act as a shim. From here 
on, follow installation instructions 
for the siding you choose, but don't 
drive the nails all the way home. The 
siding must expand and contract in 
the fastening slots. 

Sagging header 

My garage door opening in Ifi ff. 
wide; there m a 2-in, sag in the middle 
o f the double 2x10 header. How do l 
get the eng out and keep it straight 
and level f — Harry A, Pnbco, Warren, 
Ohio. 

Normally a double 2x10 header 
can safely span 16 ft. However, if 
you have living space above the ga- 
rage framed into the header, it may 



he overs tressed. If the sag isn’t too 
permanently “set/' it can be jacked 
up in the center and reinforced as 
shown. A ear bumper jack and 4x4 
can he used, hut take care to loop a 
rope or strap around the top of the 
jack and the 4x4 to prevent the jack 
from popping out as pressure is ap- 
plied, Apply pressure slowly, mak- 
ing certain that the header isn't 
lifted off the end supports (posts); 
this may mean jacking only about bii 
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Reinforce header with a plywood flitch. 



in. per day, until the sag is out. 
When you feel you’ve corrected the 
sag as much as possible, glue and 
screw the plywood "flitch'* to the in- 
side of the header, centered with 
4 ft. on either side of the center. If 
the sag cannot be removed without 
lifting the header off the end sup- 
ports, the header may simply be 



Do you have a home mar nton&nctl Or MpAir problem? 
Se/if* ft to Homeowners' Clinic. Popular Mechanics. 
224 West 57 th St., New York, N.Y. JQ0J$. letters 
cannot be answered individually, but problems of 
wrde interest will be tfj'sorssac/ in tfii's column for 
more home repair ami rnawTterrartce hbtp. get PM' s 
Horne Care Guide. S4 T>5 posTpazcJ. SfliTtf or de/fsj to 
PM. Dept HCG , Box 10M. New York. N.Y. 10019. 



reinforced to prevent further sag- 
ging. If it is supporting living space 
above, and you're not certain of its 
structural adequacy, have a profes- 
sion al engineer check it out. 



Reglazing bathroom fixtures 

How can I re -cn ant cl sinks, bathtubs 
and wash basins no they can be 
cleaned and scrubbed property? it in 
inconvenient, rant I y and sometimes 
impassible (because of odd sizes no 
la n ge r a va i table) to re pi a ce existing 
fubtt and sinks. — H.(7. ('arson, San 

Rafael , Calif. 

Many professionals won't repair a 
nick without reg laming the entire 
fixture, to ho assured that water 
won’t penetrate beneath the patch. 
Basically, the pro does the follow- 
ing: etches the tub with a mild acid 
to cut the existing glaze; patches 
and sands all nicks with an auto 
body-type filler and thoroughly 
washes and dries the fixture; and 
sprays on several coats of a special 
porcelain glaze. (This may be the 
time to change the color of your fix- 
ture.) After three days, you can use 
the tub, although the finish contin- 
ues to set and harden for several 
months. The job will take five hours 
bik1 coat less than £200 for a tub. 

To find a professional, look in the 
Yellow Pages under “Bathtubs, Re- 
finishing/’ or write: Kott K oat i rigs, 
Paralta Drive, Suite K-12, Laguna 
Hills. Calif. 92653, for free brochure 
and name of refinisher in your area. 

Another alternative is to use a kit 
to refinish the tub yourself. One 
manufacturer of these kits is: Spec- 
trodyne Industries Inc., 2005 North 
Keystone Ave., Chicago, III. 50641, 
The price for a complete kit, includ- 
ing spray gun and compressor, is 
about £110. 

When weighing the economics of 
refinish mg or replacing, remember 
the hidden costs in replacement — 
plumber, tile setter and, of course, 
mess. W 
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TASTE THE GOOD TIMES. 




tights, 9 mg. "tar" 0 ,0 mg, nico^ne; Lights 100's, 9 mg. 
''tar, D .9 mg, nicotine aw, pet cigarette hy FTC method. 



Extra Burley tobacco fortifies the flavor. 



Warning i The Surgeon General Has Determined 
That Cigarette Smoking h Dangerous to Your Health. 





Finally! Genuine tobacco flavor in a low ‘tartigarettc.., plus Double Gift Coupons. 

for in* Gift Call log. Call toll-fwa: { 1 - 800 } 626 5510, Iky. renf dt-nl * call tel l-f r« : { 1 - 800 } 752 - 4010 .) 



RALEIGH 




% 

The cornerstone 
of the Insurance Store. 




1 



! 



i 



Some i nsu ra nee agents off er the po I ides of a s i ngle 
i ns u ranee company. And that's okay. 

But Insurance Store agents are independent. So 
they're free to offer you all the policies, coverages 
a nd ser v i ces of ma n y lead i ng oompa n i es , Which gives 
you a better chance to choose the plan that's best for 
your special requirements. 

You can depend on the Insurance Store agent to 
help you make That choice wisely (and to follow 
through with conscientious service when you need it). 
He or she might very well recommend one of our 
innovative Continental Insurance package policies, 
But if another company's policy can solve your prob- 
lems better, you can get their plan. That's the beauty 
of "freedom of choice ' 1 And that's the beauty of 
The insurance Store. 

To find the nearest Store, call an 
Continental insurance in the Veil ow 



featuring Continental Insurance 

F rQiti The CiXilirWtll lnsu#ant* Compan subedit** cs of T h* CwtiocnUi Gs>r pofBtbn 





HINTS 

FROM READERS 



Flame site 




Keep both hands free to position 
work pieces when you use a pro- 
pane torch, Use aluminum foil 
crumpled into a ball to form a cra- 
dle for the torch, You can shape 
foil as needed to point flame in 
any direction . — Harry Wktitiler 



Emergency tuning handle 




TV TUNING 
SPINOLf 



t" LENGTH OF COWER 
TUBING TO FIT SWINDLE 
SHAFT, BOUT SMALL HOLE 
AND SLIT TUBE FAftTWAV 



CfUMf> £ND WITH 
PL I E AS TO FIT 

spinole. 



If the tuning dial on your TV 
doesn't work because of a crack or 
break in its collar, you can make 
an emergency one as shown, us- 
ing a piece of copper tubing and 
crimping: it around the tuning: 
spindle. Apply the same idea to 
other appliances with similar 
dials , — Norbert Engels 



Temporary shelf holders 




Use large screw eyes to tempo- 
rarily install a shelf. Insert the 
screw eyes and rest the ends of 
the shelf on them as shown, — IT'iJ- 
liam Swallow 



ik 
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Tops in Beauty and Technology 

Super Chronograph and Alarm Watches 



•diTonotiineft any event f rom. 
V (t*tb second on 

* Alarm “chirp*” at the precise 
moment yon wish 

•"Memory Fit” bracelet chip: 
adjust It y ourself — once 

* Co n t i noons 6-d i git reed out 

•They glow In the dark 

•No button to pres* for 
ti aft e— a nytimc 

*(OoaieR Reeerant * 




Berth watches real urn 'M#ffl0fy-Fn!" r clasp. BkHa It to ^duf meal comtonstts 
WTifll poartlon. lock In priaee an<l you nm# have To adlurt il again. 




The purpose of a watch is to help you 
relate Ip time. Now. here ere two 
technological beauties from Sensor, 
that will do that job lor you in a number 
of ways. 

First, they give you a continuous 
6-digi) readout of hour, minutes end 
seconds accurate to 15 seconds per 
month. The exact lime Is visible in large 
numbers day and night, without the 
bother of pressing a button. 

They Glow In The Dark 
Second, both the Chroma and Alarm 
feature TriLite™, a space-age il- 
luminating technique. Two tiny glass 
tubes lined with phosphor are injected 
with tritium, sealed permanently by laser 
beam and mounted behind the digital 
display. 




With TfiLile, there's no battery drain. 
No button to push. TriUte is self- 
contained. Self 'powered. It illuminates 
the digital display for continuous 
readout, day and night, year alter year. 

Third, wilh the touch of a button, both 
watches provide a numeric-alpha 
readout of the month, date and day. An 
automatic calendar adjusts the date lor 



the correct number of days each month. 

'Water Resistant 

Fourth, both the Chrono and Alarm 
are water resistant. To carry the water 
resistant label, these watches have to 
meet strict requirements set by the FTC. 
They have been tested in water under 
pressure up to 50 pounds per square in- 
ch. You can wear them in alt types of 
normal water situations— from showers 
to swimming— with complete con- 
fidence, 

Chrono Features 

The Chrono (pictured above left) is of- 
fered In an attractive gold and sitvertone 
combination.. The stainless steel case 
and band are offset by a striking 24-K 5 
microns gold ring circling the lace and a 
2 Vi microns gold inset in the band. This 
unique chronograph and stop walch will 
time any event from V m 1h second to 12 
hours, 59 minutes and repeats in- 
definitely. 

Il records both elasped time and lap 
time so you can easily keep track of a 
single event such as a phone call, 
speech, jogging or a race involving many 
such as a track event or car race. 

Alarm Features 

The Alarm (pictured above right) is the 
only water resistant digital alarm 
available- instead of an irritating elec- 
tronic beep that you may or may not 
hear, the Sensor Alarm "chirps”, much 
like to the sound of a cricket. This new 



Contemporary 

790 Maple Lane, BensanviUe, Illinois 60106 1 1 M l\CUI B IVa 



sound feature is audible in noisy en- 
vironments and especially effective in 
wakening you. 

The 24-hour alarm will signal you at 
the precise moment you wish day or 
nighl and when It shuts oft, it is 
automatically set for the same lime the 
next day. 

Available in two attractive styles — 
sil vert one (nickle plated case with 
stainless steel band) and gold l one (5 
microns 24-K gold case and 2 microns 
gold bracelet). 

Try the Sensor Chrono and Alarm on a 
10-day free trial. If not satisfied, return 
for coudeous refund. Both watches 
carry a two year limited warranty, Only 
$75.00 for the silvertona ChronO: $30.00 
tor the goldlone Alarm; $70.00 for the 
silvertone Alarm. Add per watch 
for shipping and Insurance, 

Credit Card Orders Call Toll Free 

800-323-2272 

Illinois Residents Call: (312) 59541461 

Contemporary Marketing, Inc. 

790 Maple Lane, Bensenville, III. 60106 
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FIRSTHAND REPORT 



by Gary Witzenburg 

DETROIT AUTO EDITOR 



numbers for the rotary engine fol- 
lowing the 1973-74 fuel crisis, Sales 
fell to 75,000 in 1974, 09,000 in ’73 and 
41,000 in ’76, 

Then the comeback began. Reor- 
ganisation and a dealer improve* 
merit program were followed by in- 
troduction of the very conventional 
but very competent and reasonably 
priced GLC minicompact two years 
ago. The quick, sexy, rot ary- powered 
RX-7 sports car came a year after 
that, and now Mazda has introduced 



Nose ot the 62E has family resemblance to GLC model, as evident from views of the coupe 
(fop left) and the tour-door sedan (top right). Coupe cockpit (above, left) shows tachom- 
eter, which sedan does not have. Rear seat of both models folds down (split 60/40), as 
shown (above, right), to accommodate cargo that's too big for tbs trunk alone. 



V irtually no one had heard of 
Mazda cars, built by Toyo Kogyo 
in Japan, when they entered the 
ITS. market with barely £000 sales 
in 1970, But 10 times that many 
were sold t following year, 03,000 
in 1972, and by 1973 Mazda had 
climbed, almost incredibly, to fourth 
place (behind VW. Toyota and Dat- 
aun) among U,S. importers, with 
sales of nearly 120,000 cars. 

But this success was built largely 
around Mazda's unique rotary Wan- 
kel engine, wh tch was smooth, quick 
and responsive but far less fuel-effi- 
cient than the four-cylinder conven- 
tional engines powering competitive 
imports. Already smarting from 
dealer and service problems, Mazda 
was dealt a crippling blow when the 
Environmental Protection Agency 
published extra-low fuel economy 



The 626 coupe speeds through "corkscrew " at Laguna Seca road course In California. 
Suspension of coupe makes h quicker through such twists and turns than sedan. 



its answer to the midsize* mid- 
priced import family sedan and 
sport coupe— the 626. 

While everyone else has been fall- 
ing all over one another trying to 
build a better VW Rabbit, Mazda 
has scored a coup by building a bet- 
ter Toyota Corona and Celiea in one 
fell swoop. The two-liter, piston- 
powered, rear-w r heel-drive 626* sus- 
pended by MacPherson struts in 
front and a live axle with coil 
springs in back, is as conventional as 
a gray- flannel salesman. But con- 
ventional doeet not mean dull or bor- 
mg. 

Besides going bead-on against No. 
1 importer Toyota in the growing 
mid-price battlefield ($5500 to 
$7500), Mazda sees its 626 as compe- 
tition for everything else from Hon- 
da's Accord to Audi's Fox. Clever 
and sophisticated engineering bits 
and pieces, innovative and practical 
conveniences and large touches of 
class and comfort have been skillful- 
ly interwoven. 

The 1970-cc, in-tine, overhead-cam 
Four sports an aluminum cross- flow 
cylinder head (intake on one side, ex- 
haust on the other), hemispherical 
combustion chambers that have 
“masked” valve seats to create effi- 
ciency-producing swirl in conjunc- 
tion with high-swirl intake porta, 
two-stage exhaust gas recirculation 
(EGR)and twin reed valves (instead 
of a power-robbing pump) for sec- 
ondary air to the catalyst. Result: a 
25-mpg EPA city economy, emis- 
sions arc well below even the tough 
state standards of California, 0-to-60 
(Pittase i<jfn to page 72} 



Driving the Mazda 626 
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THE SPARKOMATIC SOUND. 

CAR STEREO FOR THE T RAVELIN' MAN 
WITH EARS OF EXPERIENCE. 

I "mil tttm’y comparing car stereo to home Sparkomatic’s SR 3300 High Power 

stereo was like night to day. Auto sound equipment AM. PM Stereo with Auto Reverse Cassette has 
was completely in the dark. Powerless to produce some other impressive high fidelity touches as well, 
serious audio reproduction* Hopelessly lacking in Like /var/nst couch electronic controls and soptiLri- 

high fidelity specs. Lor a travel in" man with ears oj cated tape handling capabilities. All told, a compo- 
expi r mnce i this was the pure “pits”. nent ‘looking package that delivers faithful high 

But that's all over now. Now that Sparko- fidelity pleasure in its purist form, 
made has introduced its radically new High Power And Nparkomatie High Fidelity Speakers 

Car Stereo series. With exacting high performance complete a car sound system that produces the 
h i g h fide 1 i t y crede n t i a I s . r l u tie rs with ex cept i ona 1 h ig h est form of t\i rot ic exper ie nee . 

FM sensitivity; credible multipath signal refection; Visit a Sparkomatic dealer and gel a 

superb separation; integrated cassette or 8 -track Sparkomatic high power car stereo demonstration 
with 
able 

For our free caralogs on Ca> High Fidelity wote For The Travels Man Deni PM. Spaikomatic CorpocaliGn, Milford, FA IB337 



virtually inaudible distortion and unnotice 
wow and fiut ter. 

The power: a bone shaking 45 watts. 



soon. 



SPARKOMATIC 

FortheTravelin'Man -m 
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DRIVING THE MAZDA 626 
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Now you can cash in on the huge demand 

for SHARPENING SAWS and TOOLS. 

IVlake S8°-° 
an hour... 

or more. Work part time, 
full time, right at home. 
No layoffs. No strikes. 
Provides a steady source 
of year round Income. 



BE 

YOUR 

OWN 

iOSf! 



Thfii can be on* of the moat 
Important decisions you ever make 

Going into business for yourself can be the 
most exciting and rewarding decision you're 
likely lo make in your lifetime. 

Owning your own business brings you a 
sense of independence. You're the boss, set- 
ting your own work hours, Your own effort 
builds the business for yourself and your 
family. You can achieve great satisfaction 
and profils, if you choose and manage your 
business wisely. That's why so many men, 
just like you, are cashing in on the big profits 
lobe made in this fast-growing service field, 
The sharpening business allows you to gel 
started wilh only a minimum investment, re- 
quiring little space and effort for a successful 
operation. It lets you build and expand as 
fast, or as slowly as you like. You pocket 
most of the money you take in. because there 
are exceptionally high profits with no in- 
vestment in merchandise. 

If you need only 3200 or 3400 extra income 
each month, a sharpening business is ideal 
for spare lime. The additional dollars can be 
SPENT for more of the good things of life. Or 
they can be SAVED in a rainy -day fund that 
the family can bank on. 

tutor* ihwpwiin^ buib»u*a ir# 
n**d#d tv*ry y*ar 
As original equipment continues to climb 
in cost, owners arc becoming more con- 
cerned that the equipment be maintained so 
that it performs like new. This means more 
companies, contractors, carpenters and 
home owners are having their old saw blades 
and tooh resharpened many times, where in 
the past, they would have replaced them 
with new blades or tools. This is where you 



can step in with the much needed service of 
sharpening saws and practically any kind of 
tool, 

SEND FOR FREE FACTS TODAY ! 

This FREE 
beeklst has 
helped 
thousands 

Thousands of good men 
have been inspired by this 
fact-filled book into mak- 
ing that first important 
step of starting their own 
business. It can be yours just for the asking. 
li rovers these import art! subjects . , , 

• How much money tan you make 

• Age , education not * lector 

« Ho telling h required — cuelomert bring 
their tKiefneet to you 

• Lawn mower* and chain uwa 

» Sharpen Ing Putin*** la year-round 
- Sharpening oppertuftMiM In email towne 
end large crtiee 

• A iherpening taeineea provide* excellent 
retirement Income 

a How Foley help* you atari 

• No experienc* naaded, any age can 
■ucceed 

Act today, to you ton have fl 
brighter, mon aacura tomorrow 

Right now, while ihis k still fresh in you? 
mind, fill-in the coupon below. We will send 
your FREE copy of '‘Opportunities in a 
Sharpening Business of Your Own". There 
is absolutely no obligation and there are no 
franchise fee* i n stprti ng your Foley Sharpe n* 
mg Business. 

M your name and kHTvh lo; -Fday Umurwiluring Co. 

1 104 F(*ay BuUdng. . MinnwoU 554ift 
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mph time is 13 seconds and out- 
a Lund mg; driveability is achieved!. 

The front suspension struts are 
canted rearward for directional sta- 
bility and road -shook absorption^ 
rear springs are variable-rate ta- 
pered coils with pas-filled shocks, 
suspension travel front and rear is a 
generous 7,7 inches, and weight dis- 
tribution is nearly 50 percent in 
front and 50 percent in rear with a 
four-passenger load, The result is 
true sport s -car-style handling com- 
bined with one of the softest rides 
ever produced in Japan, 

Good drag coefficients 

A bit more sports car than sedan 
are the fi26 r a aerodynamics. The low, 
sloping grille and hood, front spoiler, 
smoothly integrated bumpers and 
lights, flush windshield pillars, par- 
tial engine undertray and other fea- 
tures produce impressive wind-tun- 
nel drag coefficients of 0.3$ for the 
coupe and 0,42 for the four-door se- 
dan (attested by Mazda). This over- 
all alipperiness aids high-speed per- 
formance and road-holding, saves 
fuel and he! pa to quiet down Interior 
wind noise. 

Inside, roominess front and rear is 
generous by Japanese standards, 
comfort and support from the cloth- 
covered, fully reclining front buck- 
ets are excellent by any standards 
(there's even cushion-height and 
lumbar-support adjustment for the 
driver), and the color-coordinated 
instrument panel is as attractive as 
it is functional. Convenient shelves, 
pockets and compartments are ev- 
erywhere you look, the asymmetri- 
cally split rear seat fulds down to 
combine the rear passenger area 
with the trunk, and a dash-mounted 
deck-lid release is standard. 

The four-door 626 is a bit of an 
ugly duck with its high, squared-off 
greenhouse, but the coupe is very 
svelte and well proportioned. Both 
come standard with five-speed man- 
ual trans, steel radial tires, stereo 
radio and much more. And the coupe 
throws in a tachometer, rear sway 
bar, remote-control outside mirror 
and electronic check panel. About 
the only options are larger tires and 
styled aluminum wheels for the 
coupe, plus airconditioning and au- 
tomatic trans for either model. 

in Mazda's own words, the 626 
was designed to achieve “the perfect 
combining of European styling, 
comfort and handling with Japanese 
quality, value and economy/' And it 
comes as close to this lofty goal as 
anything at the price that Is on the 
road today. PM 



FREE 

BOOKLET 

This link book 
has helped 
change the 
lives of thou- 
>Lin lK of good 
people, just 
like you. Jusi complete the coupon , 
dip il out and mail it to u\ today. 
Gel Juried now for h brighter, 
more prosperous tomorrow! 

24-HOUR ANSWERING SERVICE 
CALL TOLL FREE H«Wh3za-^« 

lEtcepf I * t H si *vfi it nr 




RUSH COUPON TODAY! 






Foley Menu lecturing Company 
1704 Foley B-uMdlftg 
Minneapolis, Minn. 5 541 a 

□ VES, I would like 10 receive complete delays 
about now I can easily start a prcli table, Foiey- 

a uipped sharpening shop. Please rush me your 
EE booklet, without any cost or obligation, thal 
gives, me lul I details on how I can quickly start my own 
business. 
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CITY 



STATE . 
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"My Wheel Horse makes things 

a whole lawn easier. 
You can depend on it.’’ 



And thafs important when keeping up your 
yard is a labor of love. The last thing you want 
is downtime. You need a tractor you can trust. 

For me it's my Wheel Horse, Around the 
house, in the garden or on the Iowa my Wheel 
Horse is o real work horse. Because it does so 
many different jobs, I get more done in less time. 
Talk about a smart investment, A 

And talk about choice. Wheel Horse has a f ul I 
line of quality products. From our snappy new 
riding mower to a tough 19.9 HP estate tractor, 



Whatever the job. there's a Wheel Horse 
to take on your job. 

Visit your nearest dealer and find out 
you can do it all on a Wheel Horse. 



made 

why 



Set? whot's cooking ot your 
Wheel Horse dealer during 
hs Spring Sizzle Sole Buy a 
iv-w Wheel Horse arvd get o 
genuine Cha?mglow Gas 
Goll free! 



You can do it all on a 

H Wheel Hois 

515 W. Ireland Road. South Bond, Indiana 46614 
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The New Chevrolet, 

A popular success in its first two years. And 
now, in Its third year, with a bandwagon following 
that makes it America's best- selling wagon by far, 
Trim and beautifully in tun© with the times 
outside. yet full-size inside. The New Chevrolet 
remains one of the newest wagons around. The 
wide spacious seats are designed tor six adults. 
The rear seat folds down at the touch of a button, 
opening up 67 cubic feet of cargo space T he 
door- gate opens like a door for people, or like 
, a gate for cargo. There s a la rge lockable storage 



compartment under the rear cargo floor. There's 
o side lockable storage compartment, There's 
the convenience of built-in utility trays. 

Yet on Ihe road. The New Chevrolet is pure 
enjoyment. Satisfying ly solid, with a sense of 
handling ease you'll appreciate when you 
maneuver and park in cramped quarters. 

See -your Chevy dealer about buying or 
leasing The New Chevrolet. 

Get on America's Bandwagon 
You'll lave it. 



87 Cubic Feet. Takes -oacrt up 
to 4 feel wide Ihraugh the user 
opening 



Three-Way Poor-Gate, Open-- 
.ike a dour Ter peopte, like a gate 
for cargo. 



Underfloor Storage. ; l feel 

of lockable staege on 2 seat 
mode-5 [less on 3 -sear models} 





Extra Storage. 2 Cubic lee? Of 
convenient locicdtte side 
oompoflrnen! storage plus 
buitt-in utility Iroys 




Fath-Sutfon Seat Conversion, 

^e^ease me second seen with □ 
touch of □ button as you glice 
* down. 





The New Chevrolet. 

America's best-selling wagon. 
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PM lollow-up: Rail disaster 



In PM'a January ’79 lead arlirle on railroad accident* 
involving hazardous malcriul* (Rolling ftambi That tUde 
Our Rails, page 57), reference wa& made Id a derailment 
that occurred in Waverly, Term*, on Feb* 22, 1978, result- 
ing in an exp I onion during cleanup operations that nl- 
li mutely look I ft lives. The National Transportation 
Safety Board has since concluded its investigation of the 
accident and has produced some chilling findings. 

While most derailinentu are assumed to be caused by 
poor roadbeds or damaged rails, this apparently was not 
the case in the Waverly disaster. The fS'TSB concludes u 
handbrake was improperly left set on one gondola railcar 



of the train* and went undetected by crew members. The 
net brake caused a wheel to overheat, and ultimately 
break, according to the NTSR* leading to the derailment 
of the affected cor some aetrert mile* outside, uf the 
Tennessee city. Dragged along in a derailed condition, 
the car eventually contacted a main-line switch in the 
city, causing 22 other earn to derail at that point — where 
danger to human life from the liquid petroleum gas that 
filially exploded was most intensified. 

It was also determined in the Hoard's study that the 
LPG tank car that exploded cracked on a welded seam 
before rupturing. 




Out of right field .. . 

It always comes a$ a shock to Americans to be reminded that we 
don't have an exclusive franchise on the game of baseball. It came 
as even more of a shock to us to learn that as the major league 
teams took to the field this year, about 150 players — almost 20 
percent of big-leaguers — were wearing gloves bearing the trade- 
mark of a Japanese company, Mizuno. 

It's no secret that a pro player can have any glove, bat, shoe, 
wristband, sunglasses, etc., he wants without an outlay of personal 
funds, so the inroads made by Mizuno are impressive. One of the 
ways they accomplished this little invasion, PM found out, was 
to send their "ichibart" (number one) glove-maker, Yosht Tsubota, 
to training camp last year, Yosht was back again in Florida this 
pre-season (see photo) in his mobile home outfitted as glove 
studio, patiently custom-stitching gloves for individual big-league 
stars, Among "name" players using Miruno leather to snare hot 
ones off the Astroturf is Brian Doyle, New York Yankee super-sub 
Infielder who became a World Series hero last year, Dodgers Dusty 
Baker and Bob Welch also put Mizunos op the horsebide — when 
the Yankees weren't tanning it — in last year’s Series. 

Yoshi Tsubota has been making baseball gloves for 30 years,, 
If you pressed him, he’d probably admit that the shifting of almost 
all their baseball glove manufacturing to Asia over the years by 
big American names like Wilson and Rawlings has gone a long 
way toward helping him, and Mizuno, enjoy the winters in Florida. 



Biological engineering 
gallops onward 

The horse is u well-known British thor- 
oughbred named Sidney Carton, whose 
brilliant record on the turf may eventu- 
ally be eclipsed by his role as a medical 
pioneer. When Sidney finished fourth In 
a field of 10 recently, he did so on 
forelegs that shouldn't have even been 
able to take him to the water trough. The 
out-of-the-money race was his first fol- 
lowing TO months of recuperation from 
an operation in which plaited strands of 
carbon fiber were implanted in both front 
legs to act as "scaffolding'* in helping 
torn tendon fibers — injured on two sep- 
arate occasions grow back correctly. 

The surgical technique involved was 
developed by a team under orthopedist 
David Jenkins at Cardiff fioyal Infirmary 
in South Wales. A number of British sur- 
geons have since implanted carbon fibers 
in human patients with encouraging 
results. 
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The sensuous 
robot 

You can build a robot to pick 
up paperweights — it's easy * 
You can build a robot to pick 
up eggs* too — ■ maybe not 
quite 35 easily. But to build a 
robot that can pick up eggs 
and paperweights — a robot 
with a sense of touch — aye , 
there's the rub. But at the 
University of Warwick in Cov- 
entry , British computer scien- 
tists have put together one 
"Mr. Bill" the creature at the 
left in the photo , who is 
equipped with carbon fiber 



touch sensors In his manipu- 
lator daw.. He has the strength 
to lift very heavy objects, but 
with his ability to measure 
pressure patterns through the 
fiber touch system , he can 
also pick up light objects with- 
out crushing them. 

In the photo , Mr, Bit l is 
kidding around with "Horace,” 
a small wheeled robot who Is 
primarily designed to find his 
way to a " goal object " ( which 
emits sound or light ) while 
avoiding obstacles and play- 
ing a series of musical notes . 
Marvelous , Horace. Bang-on , 
Mr. Bill. 



Long-haul 

Samaritans 

When if comes to international relations 
usually only dire threats and outright 
hostilities make page one. But here's 
another kind of story that comes to us 
via Lockheed -Georgia Co., which keeps 
close touch with the uses transport 
aircraft ara put to by its clients; Re- 
cently In the Antarctic, a Russian Hyushin- 
14 aircraft attempting a takeoff from a 
Soviet research station crashed. Five in- 
jured survivors were in disparate need 
of medical attention. Help came from 
the only possible quarter, the U.S. in- 
stallation at McMurdo Sound, where a 
ski-equipped Navy C-130 Hercules trans- 
port took off on the good -neighborly 
rescue mission. 

The incident not only underscores the 
fact that errands of mercy have no pol- 
itics, but also points out the Immensity 
of the Antarctic continent, To pick up 
the survivors, the Hercules had to fly 
about 1000 miles; to get them to a New 
Zealand hospital, another 5500, 



PM's Whatsit 




If you goiad qt our photo omd wrote 
down "Blonde, 18-20, cute" as your 
answer, go ta (he foo( of the elan. 
We're interested in seeing if you 
con gueiit what the Instrument , . . ir, 
device umm, giimo is ihot she's 
. , . ah, manipulating. 

Time's up. it's a tongue- scraper. 
Now that we brush regularly and! 
have good cheek- ups, now that our 
gums are firm and pink and the 
orthodontists have corrected oil of 
nature's mistakes — now Ihqt we've 
(a ken care of all that — we're going 
to be asked to worry about our 
tongues. According to the propers 
enhi of tongue -sc roping, Ih* p roe lice 
not only reduces dental plaque and 
prevents bad breath, but con even 
improve your general health. Actu- 
ally, the Idea of cleaning the tongue 
was well established in ancient cul- 
tures — what's new is the stainless 
steel scraper, which is $4,4? from 
Foster's World, Box 64, San Miguel, 
Calif. 93451 . 




For the birds 

One of the big current trends In the pet world la toward 
exotic birds, accounted (or in part by the growing 
number of apartments and condominium dwellers who 
are restricted from owning larger pets. The rage, unfor- 
tunately, has led to an Influx of smuggled, black-market 
birds which have not passed government quarantine 
and inspection procedures and this has the Department 
of Agriculture worried sick The prime fear is something 
called exotic Newcastle disease, which affects most 
feathered species and can wipe out an entire poultry 
flock. An outbreak in California several years ago cost 
an estimated $56 million. If it hits again, poultry and egg 
prices could go through the roof. 
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National Smoker Study : ^ 





Low tar MERIT with Enriched Flavor! tobacco delivers 
taste equal to-or better than-leading high tar brands. 



The Enriched Flavor' science of low tar MERIT, 

!2 years in the making, isolates and fortifies flavor 
components of smoke for a taste way out of proportion 
to tar. Gin that taste satisfy the toughest critics of low 
tar smoking— current smokers of high tar cigarettes 7 
Read the results from a detailed, nationwide 
research effort involving smokers who taste-tested 
MERIT against leading high tar brands 
Confirmed: Majority of high tar smokers rate MERIT 
taste equal to— or better than— leading high tar 
cigarettes tested! Cigarettes having up r o mice the tar. 

Confirmed: Majority of high tar smokers confirm 
taste satisfaction of low tar MERIT. 

And in interviews conducted among current 

© Philip Morrill™. 1979 

Kings; Bmg r 'tar7D,fimg nicotine— 

1 D0 J s : 11 mg " [ ar; ' 0 j me n i cat i na aw. per c iga rerta, FTC Repo n May ' ? B 



Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



MERIT smokers: 

Confirmed: 8VT of MERIT smokers say tt was an 
easy switch from high tar brands. 

Confirmed: ^ out of 10 MERIT smokers not 
considering ocher brands. 

Confirmed: Overwhelming majority of MERIT 
smokers say their former high tar brands weren t missed’ 

MERIT has proven conclusively that it not only 
delivers the flavor of high tar brands — but continues 
to satisfy! 1 

This ability to satisfy over long periods of time could 
be the most important evidence to date that MERIT 
science has produced what it claims; The first real 
taste alternative for high tar smokers. 

MERIT 

Kings & HXft 







SOME RULES OF THUMB 
ON HOWTO GET 
E UPPER HAND 



Are you tired of routine situations 
that turn into battles? Battles that you 
seem to always lose? 

0 Well, help is on the way. Now Fialph 
CharetL Americas top consumer activist 
has written a new book. HOW TO GET 
T\ IE UPPER HAND 

In it he tells you how to deal with 
doctor who keeps you waiting— and wait- 
ing and waiting..,. 

How to shut up those neighbors 
prevent you from getting any shut eye. 



How to put a stop to computer errors on your bills. 
How to get the VIP treatment wherever you go— 
posh hotels, restaurants, big corporations. And much, 

much more. 

If you're tired of get- 
ting the short end of the 
stick, read HOW TO GET 
THE UPPER HAND, 



"Good advice,, .for the 
^ disaffected, the scorned, the 
consumers who are mad as 

hell and arent going to take it anymore" 

- Tli£. Washin gton PMt [took Workl 

A freshly entertaining new 
run-through of techniques for be- 
coming a tough customer” 

-Publishers Weekly 



AVON PAPERBACK. $255 




HINTS 

FROM READERS 



Credit cards are ID tags 



Make durable identification tags 
for your personal property from 
expired credit cards. Bore or 
punch attachment holes on the 
tags and reinforce the holes with 
grommets .^ — David W. Roberts 



Emptying tube dispensers 

When you can no longer get the 
contents out of a tube by squeez- 
ing it, punch a small hole directly 
behind the nozzle. Remove the 
cap and use a small-diameter ob- 
ject such as the eraser end of a 
pencil to push contents backward 
from the nozzle through the 
hole , — Helen LeMunyon 



Used parts are helpful 

Dismantle old appliances and 
keep the remains such as screws, 
nuts, washers, electrical parts, 
rods and sheet-metal scraps. 
They could come in handy and 
will save you shopping time and 
money.— U "alter E. Burton 




An old electric can opener that wee dis- 
carded because of a damaged pulley 
mounl provides many useful odd a and 
ends: a button-shaped magnet, fan- 
cooled electric motor, large gearwheel, 
round -section rubber belt, electric cord 
and plug, strips of Insulating material, 
pair of switch paints and mi&celleneou* 
bolts, nuts and washers. 
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Pocket 
Power tool 
Breakthrough 

The amazing Mini-Tron Tool System 
...miniaturized, featherweight power toots 
Va the size and weight of conventional equipment. 




The works is shrinking! During ihe pest tew 
years we've seen startling advances in 
miniaturization. Products such as calculat- 
ors, watches, cameras, even automobiles 




1“<r- w,n, Trgn W exits hup F . is 1 i-llvriy vein in 4 Pillt-d 

canv^caw In? su* o( 1 smutf ahKhs 



are getting smaller and better And now in is 
new technology has finally been applied m 
the -design of an entire new family Ol power 
tools, 

POWER TOOLS FOR THE YEAR 2000 

Developed m west Germany and available in 
me united Stales, from Beacon Scientific 
under Ihe name Mmi- Iron, these tools are 
less than % the sue and weight of 
comparable unite made with convenhonat 
technology Minl-Trons have been made 
possible through Ihe development ot a new 
power module, which chers startling 
advances m nnmalurization These motors 
apply the latest advances in solid-state 
techniques and are completely encapsulated 
and sell -lubricating. Imagine a ft inch drill 
weighing only 10 oz. and roughly equivalent 
m sue to the palm ot your hand And lhat's 
pusl toi starters the 0 oz sabre saw is small 
enough to tit neatly in your shirt pocket In 
addition, there is u circular saw and vibrating 
sander, all incorporating the same advanced 
miniaturised technology 

A UNIQUE EXPERIENCE 
For anyone who has worked with 
conventional power IOOIS, Mim-Tron 
represents a unique experience Aside Irom 
Iheir light weight, the first thing one notices is 
Ihe almost complete lack of vibration. 
Women and even children are able to handle 
Mim-Tron tools with ease and in complete 
safety 

FREEDOM OF OPERATION 

Mim Trons are ihe answer to many ot those 
impossible jobs, whre big heavy, bulky tools 
arc simply loo difficuli to use And. since 
fhey can operate in both AC and DC ( battery f 
modes. Mini- Irons are ideal for working on 
your boat, molar- home, out in ihe lie id any 
place where an AC line cord can't reach or 
lust plain gels in the way Because Mim- 



Trons are substantially smaller in size and 
lighter In weight than conventions tools, they 
are ideal for transporting Just think, it's 
possible lo carry and store an entire set ot 
Mmi Irons in the space previously required 
lor one or two ordinary size tools! 

THE MINI -IRON DRILL 

weighs only i o 02 —Only S’ long 

Aft" drill designed to accept all standard bits 
from 1 if 64" to ft", Trans islcnzeu. super 
quiet, vibration- free motor runs at 7,000 
r.p.m, This rnolor has up to 4 limes the life 
span ot conventional drills Trigger control 
plus loch posifion. Shock- prool. AC .DC* 

THE MINI-TRON SABRE -JIGS AW - 
WEIGHS ONLY 8 02 -ONLY 4" LONG 
Uses special six-edge safely blade with 
safety points Includes "C" clamp for bench 
operation. Transistorized, super quiet, 
vibration- free motor operates al 4, 500 r p m 
Cuts the most intricate patterns without 
splintering, even in paneling. Use wan wood 
plastic, and sotl and medium-sell metals 
Shock- proof AC; DC* 

IHE MINI-IRON CIRCULAR SAW— 

WEIGHS ONLY 1 1 QZ —ONLY 6" LONG 
Powered by a 4,500 r.p.m. transistorized 
motor, Blade retracts inside housing until 
ready lor use. Revolutionary patented swing 
mg pendulum blade motion, not relating as >n 
conveniional saws. Motor automatically turns 
elf when not held in hand Shock- prod. 
AC DC * 

THE MINI-TRON VIBRATING SANDER- 
WEIGHS ONLY 6 OZ -ONLY 4ft" LONG 
Rugged- transistorized motor operates at 
4,500 r.p m Uses self-adhesive paper m all 
grades from very coar&e to very fine 
Sanding surface is 3 ft x. 2 1 : Will sand any 

type of wood Shock- proof AC DC* 

THE MINI IRON AC ADAPTER 

Required for use witn all Mim-Tron Tools 

when using 110-1 20V Uses standard 3^ 

prong plug 

THE MINI- IRON BATTERY CASE 
Accepis 2 standard 6 voll dry-cell lantern 
batteries i batteries not included ) Set ol 
battenes provide approximately 25 hours of 



operational use Simply plug; m and start 
working anywhere 1 

BUY IN CONFIDENCE 

Ypur purchase «a only as good as the people 
who stand behind it Wo'ro Beacon 
Scientific, .in operating unit of Beacon Photo 
Service, Inc . a public company in business 
for over 20 years we pride ourselves on the 
quality and integrity of the products we bring 
to marnsl Our Mmt-Tron tools not only 
represent a maior advance in technology, but 
also create new standards for durability and 
qualify of menu factor^ They am designed to 
take years ol punishing use under conditions 
thal are unthinkable lor conventional tools 
Frankly. M is unlikely that service should be 
required. If anything should go wrong, 
however, a special by -marl service facility 
■has been established, designed to have it 
repaired and back lo you in a matter of days. 

DON'T TAKE 0 JR WORD— 

SEE FOR YOURSELF I 

As a ifieasuru ot our confidence in the Mmi- 
Tron Tool System, we invite you to try them 
yourself for 1 5 days at our risk Use them at 
home, or travel with them, in your boat, truck 
or motor home It lor any reason you are not 
satisfied, return them for a. prompt refund at 
purchase price 

OWN THE ENTIRE MINI TRON SYSTEM 

Mim-Tron tools may bo ordered individually 
Or as a complete workshop with the entire set 
shipped in its own fitted carrying case Each 
set consists ol ft" Drill Sabre .‘Jigsaw Cir- 
cular Saw. Vibrating Sander, AC Adapter, 
carrying case plus battery case The 
complete Mini-Tron Tool Sat us priced al 
S 149.95 You save £15 00 over the pur- 
chase price of individual tools. 

Mini-Tron tools represent # major advance 
in technology See lor yourself Order at no 
obiiga^on today, 

“ UGH U.iih Ihe AC AOaplei arid Barley Case ire -snippiit-a 
with Ihe pure hits* pi .. campHHt* Mim Trcm Wflfh 
•,hiv* rtifM-ewt-i I'mv rial irmluilwJ ih iw 
or irvziv->.iuHl nxTi ana musi tu- pixornraea m, showi 

— Cft£0ST CAHD OHDtftS — — 

24 Hour Toll Free Service 800-621-5809 
in INina® 800-972-5958 

1 



BEACON SCIENTIFIC 

Depl 0 ? 3 +S 2 Sunnfr® Highway » Rttfkvd* Cwhim MV 1 1 b 7 Q 



PH-.br.e l.r l nj (Fid Min, TfOH r OOHj I ili<l,1 bulow 



Or >11 

SlitVC- 

Circular Saw 

v i ti i , 1 1 , i v:j SunilL-i 

AC Addpler 
nailery Casa! 

A-W Si OD por linn lw fjosimje ana hanging 
Bellt-i *£*!. I averif I* S '• i 00 SbIMI IWe- Ihe Cdfl^W 
Mm Iron Cool Sol >n its OW" t'ttvd carrying Cifcii- ph. Ihu 
L.i'lr-t > c-isu a 1 Snu y t, ply- Si UP publiHK inP hand 
uly Nv Keiiiilirr.lK Tan 



y.i.y m-h 

Sie n 
£39 -yj 
S2y yy 
£9 *9 
U 4y 



USt YOUHCRfcOIT CARD 
Amnnr.Dn L -.prri-iL 
Ma'iNAnifru.jrd IVikwI 



Cdrhi- JdljrichL- 
MayhH Cl’-irgo 
UnrHfCX0Vi.ii __ 



ACCOiXU * 
Signuiijrij 

PRINT NAME. 

APDFLFSS 

CI 7 V 

5TAIF 



. L -I- Pah: . 



1KJ--1V H.H. ill- il. i-i . i hii-on >-1 flwKHy IHv 



MAY 1 979 79 




Small and light enough tor mini- 
compact* to tow, I h r; Sunline 
Sunspot 1 0 Va— foot hardtop i rav- 
el trailer from Denver, Pa., has 
a hitch weight of 95 pounds. 



T his year's trend to lighter, small- 
er rigs that take less gas to drive 
or tow continues with new tievelop- 
merits. Multipurpose rigs have more 
conveniences arranged into less 
space inside. Outside wind resis- 
tance is being cut down by reducing 
frontal area of trailers and van con- 
versions. Curved corners of plastic, 
roofs that lower, sides that fold all 
help reduce the push against oncom- 
ing air and consequently lower fuel 
consumption. Aerodynamic stream- 
lining is becoming a necessity, nut 
just a styling stunt. 

Mini motor homes, available on 
Chevy, Ford, Dodge and GMC 
chopped van chassis, are squeezing 
in more bunks and adding that 
camping luxury — a bathtub. A 23- 
footer can manage six sleepers if two 
are berthed in an ov^r-the-cab com- 
partment, two in a convertible di- 
nette, and two (or more) in a stacked 
“bunkhouse" arrangement in the 
rear, a layout that is becoming more 
popular. 

How small can trailers get? The 
Time Out Camper, from the TOC Co., 
Box 2028, Elkhart, iud* 46514 is a 
three-foot by five-foot unit that can 
be towed behind a motorcycle. 
Opened up, a four-sleeper model has 
over six feet of headroom and be- 
comes a 5t4 tfl3W-foot tent, A 20-cu- 
bic-foot cargo carrier is another op- 
tion. Accessories include a hitch for 



Diamond t»T, from the Diamond Division of Coona, Oswego. Kans., uses streamlined styl- 
ing to raise the roof of this new mini motor home with an optional solar heater. 



Some panel decorations of standard vans are being added to Carefree and Woodland van 
conversions that can sleep four from El Dorado Industries, Minneapolis, Kans. 



New RVs for summer 




Matched pairs of travel trailers and few vans are available from bathtub, double sink, four-burner stove. The travel trailers from 

some builders. Shasta'a 23-foot trailer towed by a Shasta van has Shasta come In 15 lengths and 20 floor-plan options. 
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bike or ear, air mattresses and picnic 
table. Prices run from over $10110 fur 
the four-sleeper to under $300 for 
the cargo trailer. 

One way to take your car camping 
with near-lOO-pereent fuel economy 
is to tow it behind your truck or mo- 
tor home. In the past f that was diffi- 
cult if your car had automatic trans- 
mission, rather than stick shift. 
However, Kernco, 4404 South 89th 
St., Omaha, Neb, 68127, U offering a 
Drive Shaft Coupling Kit. American 
cars with open drive shaft a can 
usually be adapted, and the result is 
a push-pull knob at the driver's seat 
that disengages the driveahaft as 
soon as the car is hitched for towing. 




Bronco truck camper, at light 970 pounds, 
mounts on half-ton pickups and sleeps four 
with root cranked up. ft's new from Van- 
guard Industries. Colon, Mich. 




Two from Hop 1 Cap of Bremen, Ind,; The van 
eon version at top mounts on a ma si-bed 
chassis; 33-loot mini motor home with pic- 
ture window has rear door, sleeps tour. 



The driveshaft must be cut and the 
coupling welded locally, or a new 
shaft, can be supplied by Retnco for 
$09. The coupling kit is an additional 
$321), and installation time is two to 
four hours For a good mechanic, it’s 
claimed. For under $500, you can 
now tow your passenger car along 
without endangering its automatic 
transmission. Remco reports a 
similar adaptation for foreign com- 
pacts and sports cars is also under 
development and may be available 
to the public later this year.— 
Rill McKeown 




Beautiful, 



easts at heart. 



SCHRADE 



These beautiful, handcrafted Old Timer' knives are beasts 
atftuart. The Beast within these beauties stands up loany 
iesi-an the trail or on lha job, Each f£ made with over 100 
hand operations, each careiully inspected Thai makes 
the beasl tough Sharp Finger and Little Finger lough 
knives That do lough jobs, beautifully, Ta find oul more 
send for your free Old Timer Almanac 
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Tin wumiRTitor heat pump 

SAVES 30-M>% OH HEATING COM- 
PARED TO DUCTED ELECTRIC HEAT, 
DEPENDING ON WHIM YOU UVt 

Whai might seem to be bitter cold 
to you , is heat for the taking to 
the Weather iron heat pump from 
General Electric. 

How does it work? By actual ly 
getting heal from cold air 
That's right, even on most 
freezing winter days, the Weather- 
tron heat pump extracts heat from 
the outdoors and transfers it indoors. 
And in more moderate cli- 
mates, there's more heat available 
in the air. That ’s where a heat 
pump can really work for you. 



Because that’s where it can use 
c nergy most e f ft e ie n t 1 y . 

Depending on where you live, 
only one unit of electrical 
energy gets you 1 ,4 to 2.5 units 
of heat energy during the heating 
season. That's where the 30-60% 
savings conies in. And that's why 
only the heat pump can deliver 
ducted electric heat to your home 
in the most cost-efficient and 
energy-efficient way. 

IN REVERSE, 

m AH AIR CDNDmONBL 

In w arm weather, the thermostat 
reverses the whole process, and 
the Weathcrtmn heat pump cools 
using the same principle. It takes 



warm air from inside the house 
and transfers it outside. A systen 
for a II seasons. 

GENERAL ELECTRIC HAS SPENT OVD 
40 YEARS DEVELOPING THE 
WEATHBtTltOK HEAT PUMP 

Since 1932, when GE was oneo 
the few heal pump pioneers, web 
been developing and improving 
it. Years of research, engineering 
and manufacturing expertise go 
into every single Wea then non he 
pump system. 

We pul parts and assemblies 
through grueling quality-control 
tests and inspections. Every 230 
volt motor must run at 170 volts. 
And that's only the low -voltage te 






n there are leakage tests. And 
surge test, when 3*500 volts are 
through the motor windings. 
Plus the torture test our 
ineers use to simulate the worst 
dble operating conditions. 

It's no wonder that the General 
trie Climatuff™ compressor, 
device that helps extract heat 
i ' the air* has been operating in 
r two million cooling as well as 
.ing installations. 

II WEATHOmtON HEAT PUMP 
. MAKE YDUR ENERGY CRISIS LESS 
OF A CRISIS* 

li tli cult For anyone to safely 
lie t the availability of energy in 
future. And unfortunately, 



everyone can predict that the fuel 
available will gel more and more 
expensive. 

That's why it’s very important 
for all of us to make good use 
of i he oil, gas and electricity we 
pay for. 

!he Weathertron heat pump 
uses electricity and nature's heat 
to save you money. That’s how 
close we've come to solving the 
energy crisis. 

That's why the Weathertron 
heat pump from General Electric 
could be one of the most impor- 
tant things you put in your home, 

THE WEATHERTRON HEAT PUMP. 
AMERICA'S 'I SELLING HEAT PUMP. 





Guard your battery 
with PM's Charge Checker 




Our project uses pla-ilic ’breadboard " con- 
struction, but cowld to* in a cabinet. 



Hooking up the Change Checker to monitor 
your car's electrical system couldn't 
be easier. All you do is plug ll 
into the clgaret-Lighler socket of any 
12-volt vehicle. You can buy cigaret- 
Fighter plugs at any electronics store. 



Shed light on your car s charging problems 
with this unique construction project. 



by Martin Bradley Weinstein and Joseph Gartman 



P M's Charge Checker is no idiot 
light — but a blinking genius. 
Hook it up to your Car's battery, via 
the cigaret Lighter, and it not only 
tells you if there are any battery 
problems, but can give you clues on 
how to make the necessary repairs 
or adjustments to the car's electri- 
cal system. Charge Checker, as we 
have named this construction proj- 
ect, uses H> red, yellow and green 
LEDs to inform you as to what's go- 
ing on. 

This project makes a good intro- 
duction to constructing electronic 
circuits, as it uses an easy nt-w tech- 
nique— plastic bread boarding— to 
eliminate any need for soldering. 
The key to the Charge Checker ia a 
new integrated circuit from Nation- 
al Semiconductor, the LM3914, 
which takes a voltage at its input 
and translates it into either a vari- 
able-length bar-graph display (us- 
ing a row of LEDs) or a moving-dot 
display. 

We've arranged the circuit to dis- 
play a moving dot (one of the 1U 



LEDs will be lighted at any one 
time, with just a slight overlap, 
called hysteresis, between levels) 
for voltages between 12 and IS v.d.c. 
Our table defines the “on" voltages 
for each LED, suggests* which color 
of LED to use at that point in the 
display, and tells what the display 
means. 

What the voltages say 

Two voltages are critical to your 
battery and charging system. One i& 
the ope, » -circuit voltage of the bat- 
tery itself — the voltage read across 
the battery terminals when nothing 
is connected to them. This means 
with the engine off and no accesso- 
ries on. The open-circuit voltage of a 
good car battery should be between 
12.6 and 12.9 v.d.c, at full charge. 

A good or bad battery can read 
more than 12,9 v.d.c. if measured 
just after the engine has been run- 
ning. This is referred to as “top 
charge" or gaming and is potentially 
very misleading. Fortunately, the 
effects of gassing can be neutralized 



simply by turning the car’s head- 
lights on for SO to 60 seconds before 
taking a reading. Be sure to turn the 
tights off when you take the reading. 

The second critical voltage is the 
charging voltage produced by the 
car's alternator or generator, con- 
trolled by the voltage regulator, The 
standard nominal voltage setting 
for the regulators of most cars is 14.4 
v.d.c., which can be between 14,0 and 
14,4 v.d.c. in real life, 

A higher voltage means a poorly 
set or malfunctioning voltage regu- 
lator, which can overcharge the bat- 
tery, cooking out its water and caus- 
ing it to destroy itself, 

A lower voltage could mean many 
things, including a poorly set or mal- 
functioning voltage regulator, a 
poor connection at the battery post, 
a bad alternator, deteriorating bat- 
tery cable or car wiring, or a short 
circuit or heavy load somewhere in 
the car s wiring. A very low reading 
with the engine running — some- 
thing in the range you might expect 
with the engine off — usually means 
a broken fan belt or bad alternator, 
but the entire charging system is 
suspect. This is a critical situation 
and demands immediate attention. 

The LM3914 is very complex, but 
it is also very repetitive in its con- 
(ftteass tu/n io page 85J 
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Decisions. ..decisions.. .Make your decision 

PAIL MAIL 

LIGHT IDG’s 



hi m \ 














20 FILTER 
CIGARETTES 




HS 






The most flavor you can get in a low tar cigarette! 



Only 12 mg. tar 

1.0 mg. nic. 



Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health 



12 mg, "tar, 1.0 mg. nicotine av. per cigarette by FTC method. 
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PARTS LIST-CHARGE CHECKER 




Cl— 1-uF tantrum eapaeiiQf. 25 w d.c 
ICl— LM39UM drepiay drlwr (National Semieop- 
ductof or^uiv.) 

LEPi, S, ID, 11— rad light-emitting diode 

LED2, 4, 5, D— yellow ligfiE-erntfling diode 

LED3, 7, t— green iight-emiHing diode 

Aff fosrsrws a re Vfe-wsflf, W-pQfcom talatanca 

R1 ,R2-“470-otim rowsJw 

R3 — 1800-ohim resists 

RA — i2K resistor 

R5 -33K msisIDr 

Rfl — 15K resist Qf 

R7— 24K f&sistor 

RB — 30K resislor 

H 9 — € 8 QQ-CrfiiTi> resiSlor 

Dl— jener t*odo, e-voH at Vi- watt or more 

PL1 — cigareE-lighler plug 

Mist — soidsfiew tiraadtjoard, Conn nendfll Special- 
ties c*rp s CSC EXP 350 or eooiv 
Note* A X:t to Cui'c the Charge Checker Is available 
lor $19.95 postpaid from JamaCo Elactromcs 1021 
Howard St.. San Carlos, Call! '94070. 



When you build your Charge Checker, pay 
particularly close attention to where the 
Jumpers go. Follow both the photo above 
and the sc hematic to the right The rest of 
the parts placement is not critical 



Interpreting the Charge Checker 



LED 

Red 


V.D.C. 
12 0-12.3 


MEANING 

Banary not up id charge, pr-aoa- 
Wy bid Battery hMkk a heavy 
load, is in Pairing 


VpllCMH, 


12.3-12 0 


+Jol Mi charge i battery gjod, 
enact oHHC pesis. eennficiors, 
regulator 


QfWPi 


13.fr 12-9 


Normal (an^iw om Satisfy 
okay H engine is on. was 
charging problem, check. 


reflow 


129-132 


Gassing voUttge. Tun on head 
ligfflS 30-60 second*. read again 
if engm* is on a charg. r^-sys- 
1am problem is inatcaled. 


Red 


1 3.2-1 3.5 


Charging-system pnootarn; se- 
vurp underchergHS Chert atler- 
niter. -regulator cables. connec- 
tore. 


VbJlT-W 


i3.fr.i3 0 


Low charging vaitage. may mean 
reguLator sel wiong, okay if bat- 

lery. regfutaloc fod alter ttard driv- 
ing. 


Grtdn 


13 B-14.1 


Charging system rjkap, regulator 

set a bit on lew Bide of its ranpe 
(usually 14.Q- 14 .4 y del 


tir«n 


1-4.1-14 4. 


Charging syalem **;iy regulator 
sat ia lacipry s-peeflieAliurus rta- 
Mu and Mwwtaom flood 


YfcUfcw 


14.4-147 


Owjrrt .prgmg Reset regulator al 
once. Check battery water ertleri 
baits ry aim cook A pul 


RW 


147 
and up 


Dangerous overcharging conti- 
llbh. Ifrtfnndiate Service roquK«t 
Us* quin caution m handling 
batiery 



GUARD YOUR BATTERY 

:'CQr?ljr?uoci from page 84 j 

struelinn. Simplified, it might be 
seen as a string of comparators — 
electronic circuits that act like see- 
saws. balancing and comparing two 
inputs and turning an output either 
on or off* depending on which of the 
inputs is greater. 

How the Charge Checker works 

Inside the LM3914, the input sig- 
nal at pin 5 fin til is case, a sample of 
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the actual battery voltage a a pro- 
vided by the RB-R9 voltage divider) 
is provided to all 10 comparators 
through its buffer amplifier. This 
amplifier helps keep the IC ! s opera- 
tion from influencing the input sig- 
nal itself. The signal is balanced 
against the voltage level present at 
each tap of a long voltage-divider 
string of resistors. The resistors at 
pin 4, pin pin 7 and pin 8, working 
in conjunction with a reference volt- 
age* set these levels between 1 2 and 
15 v.d.e. The resistor at pin 7, Ft 3, 
sets the brightness of the LL Ds and 
keeps the IC from overdriving itself 
and overheating, 

Connecting pin 11 to pin 9 estab- 
lishes the format of the display's 
output as a moving dot, so only one 
TEC is lighted at any one time. The 
result is that the 10 LEDs connected 
to the 10 LM3&14 outputs turn on, 
one at a time, at well-defined 0.3- 
v.d.c. intervals over a 12,0- to 15.0- 
v.d.c. range. 

An 11th LED is connected to the 
power leads and is on whenever pow- 
er is applied to the Charge Checker, 
This confirms that voltage is pres- 
ent at the lighter; it also shows, in 
the event all other LEDs arc un- 



lighted, that the battery voltage is 
below 12.0 v.d.e., which means either 
a nearly dead battery or a severe 
abort or load somewhere on the elec- 
trical system. 

Building a Charge Checker 

We built our Charge Checker on a 
small, solderless breadboard, the 
EXP-350 Experimenter Socket from 
Continental Specialties Corp. Iden- 
tical breadboards are? available from 
Radio Shack and GC Calectro (which 
calls it a Wiz-Board}. 

Following our circuit layout, you 
don't even have to know how to read 
a schematic to know what plugs in 
where. Just follow the pictures. 

Polarity is only important for a 
few parts. For the LM3914, make 
sure the end with the circle is 
pointed as shown. The zener diode, 
D-L must be connected so the end 
with the bar is pointed inward, to- 
ward the end pin (pin { J) of the IC. 
The small eaparitor. Cl. will either 
have a bar or a plus sign marked on 
it. The bar should go toward pin 2 
(closer to the end) of the IC; the plus 
sign should go toward pin 3. And it’s 
important, when connecting the 
(P tea se t urn to page 254] 
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Why in the world 
would you want a Kero-Sun heater 
In the summertime? 



f " V 

Because there are quite a few occasions 
when having inexpensive , portable , non- 
electric heat will be the best thing that 
ever happened to you! 

o&t people turn off their furnaces in the summer and houses tend to get damp and 
dank (if you’ve ever fought the mildew problem, you'll know just what we mean!) The solution 
Is a little heat to dry things out and it seems a shame to turn on an enormous furnace just for 
some musty comers. Wouldn't a Kero-Sun Heater come in handy? 

unheated vacation house can be shiv- 
rained for seven straight days (Cheer up. that's 
vacation!} Wouldn't a Kero-Sun heater come in 



camper, a tent, a screened- in porch, a boat or a basement 
— all tend to get a little chilly when the summer sun sets. 
Kero- Sun heater come in handy? 



Mmero-Sun heaters have no smoke, no odor* need no chimney venting, and you can use 
them in places where electricity is only a fond memory. Push the automatic igniter and enjoy 
up to 30 hours of warmth on Less than 2 gallons of fuel. 

Listen, you wouldn't go on a vacation without packing a sweater along, would you? 
Take along a portable Kero- Sun heater — it p s like a sweater for your whole family! 







KERQ5UN> 

PORTABLE^ ^HEATEHS 



Please send me full facts about Kero-Sun portable 
heaters and the name of my nearest dealer. 

Name - — — 

Address — 

City State - — — -Zip - — 



* 



KERO-SUN, ENC. r BOX 340, KENT. CONN 0*757 

i m-w ****•*•!••■•# ■■»■**#*■**■•**»■* * w m * ■ ■ * 









Outboard 

flush 

Potential corrosion- causing 
materials in the coolant 
passages ol an outboard 
motor can be Hushed out on 
dry land with a garden 
hose, say the makers of 
Rush-Rite. A stretchy rub- 
ber belt fits most engines 
that have a side water inlet 
vent, and an O-ring seal 
provides a waterlighr con- 
nection tor the hose, About 
S9 from Moeller Manufac- 
turing Co lnc„ Box i3ia, 
Greenville, Miss. 3B701. 




5 




Shouldering 
the load 

Travelers who could use another Tree 
hand might want to investigate the Shol- 
da Hotdau a fufcrumandhanger as- 
sembly that sits on i he shoulder and al- 
lows hands-off carrying of garmenf 
bags The polypropytere uml has a 
wide range ol adjustment for shoulder fit 
and folds away for bag hangup it's 
about SB from Heritage Prpducls Carp. 
Box 449. Reading Mass 01967 



Grill thrill 

The Campecue H carries compatHy for camp- 
ing. In operation, a propane cylinder is inserted 
Into a plastic base and the regulator and grill 
are attached 00 lop A stainless steel radiant 
screen and special noncombusiible coals 
spread the heat evenly, It’s approximately $60 
from Century Tool and Manufacturing Go, r Box 
189. Cherry Valley. HI. 61016. 






Touch me not 

ToneLock is said to prevent unauthorized 
use of pushbutton-type phones. It mounts 
permanently: model 201 fits standard 
phones and model 206 fits business phones 
with line buttons, Both come in five colors 
and are abcul $10. Liberty Enterprises. Box 
?5&4, Newport Beach, Calif, 92660 




Roll, roll, roll your boat . * * 

FtoilaBoat wheels mount permanently to the 
transoms of most cartop-lype boats They fli p 
down for boat launching and flip up when not 
needed. Wheels can be kicked in either posi- 
tron and are said not to obstrucl an outboard 
or reduce boat performance. About $43 from 
LoadaBoai Products, Box 6726. Bellevue. 
Wash. 98007. 
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BB1DD 



B71D0DT 



UBS 



L245 



2- or 4- wheel drive. 

12 hp. 2 cyl. 

Designed for grass 
anting, vegetable 
gardens, and general 
estate maintenance. 
For home owners, this 
tractor is a step up 
from riding mowers. 
Can use mid-mount 
or rear-mount mower, 
rotary tiller, plow, disc 
harrow, rear blade. 



2- or 4- wheel drive. 

14 hp, 3 cyl. 

Similar to BS10Q, but 
bigger engine offers 
more pulling, power. Can 
handle ail the same im- 
plements as the B710QDT 
Good tractor for land- 
scapers, nurserymen, 
and other commercial 
users requiring a tractor 
to handle variety of 
materials. 



4-wheel drive, 

16 hp, 3 cyl. 

Our biggest selling 
tractor. Small enough for 
grass cutting and general 
work around private 
homes. Strong enough 
fOT a wide variety of 
commercial applications, 
especially park main- 
tenance, nurseries, 
landscape contractors. 
Implements include post 
hole digger, from blade, 
trencher, fronr-end 
loader, backhoe, snow- 
bltiwcr, as well as all those 
listed under B510O. 



2- or 4-wheel drive. 

17 hp, 2 cyL 

Works as mowing tractor 
with turf tires. With 

2- whccl drive it is versa- 
tile chore tractor on large 
farms. For farm or indus- 
trial use where ground 

is soggy* we recommend 
4-wheel drive for maxi- 
mum traction. Category 1 

3- point hitch can handle 
plow, cultivator, disc 
harrow, rotary tiller Also 
a wide range of earth 
moving and excavating 
implements. Rental 
operators will find this 
model in great demand. 



2- or 4-wheeJ drive, 

25 hp. 3 cyl. 
r Fhis model has many 
crop applications, ■■.■spe- 
cially vegetable grnwinj 
and orchard w < >rk . A wic 
range of i npSerr sents is 
available, including bac 
hoe, front-end loader, 
post hole digger, frt >nt 
blade, box scraper, 

L245HC (not shnui| 

2- wheel drive. 

25 hp. 3 cyl. 

New high-clearance 
tractor, ideal for special 
crops suqh as vegetable 
and tobacco. Provides 
ample 22" ground dear 
ance plus an unduttert 
off-set operators plat- 
form for excellent 



visibility. 



Have you noticed the color of our 
Kubota tractors? Orange, Every one of 
Them, It's our way of making it easy for 
you to choose a good tractor. Now all you 
have to do is pick an orange. That way 
you won't get a lemon. 

In the 12 to 55.5 hp range, no one 
offers as many models as Kubota, And 
all our mid-size Kubotas give you the 
qualities that separate real tractors from 
the lightweight garden variety 



All Kubotas have water-cooled 
diesel engines, which are designed 
with more cylinders than many 
competitive models. Standard equij 
ment on all models includes rear 
PTO and a 3-point hydraulic hitch 
that accommodates a variety of 
implements, 

For more information, write or 
call us. Better yet, see your Kubota 
dealer. He knows more about how t 
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/heel drive, 
hp. 4 cyl. 

ylinder diesel engine 

vides lo ts of smooth 
vet. Built to accom- 
date a long list of 
dements, including 
ary rear-mount 
wet, tillers, disc 
rows, box scraper, 
nt blade, front loader, 
khoe, plow, Good 
in tractor on small 
n. Also wide applica- 
1 for institutional or 
crnmental grounds 
tntenance, with 
at loader, it is excel- 
t machine for dairy 
Tier 



I2951IT 

4- wheel drive, 

30 hp. 3 cyl. 

Will out pul I many 
Larger farm Tractors 
that only have 2- wheel 
drive. Clan handle most 
medium-sized Cate- 
gory 1 farm implements. 
Also, earth moving 
capability makes it suit- 
able for general build- 
ing contractors. Out- 
standing fuel economy 
for its sue. Draft and 
position control is 
standard. 



1345 

2-wheel drive. 34 hp. 4 cyl. 

Brand-new model designed to fit 
into popular horsepower range. 

4 cylinders let it run more smoothly 
than many competing mtxids, Fine 
all-round performer as chore tractor 
on large farm. Handy for general 
contractor because it doesn't require 
a heavy-duty trailer to haul it to 
construction site. Uve rear FTO, 
draft and position control, power 
steering are standard on this model 
and all larger tractors. 



91450001 

4- wheel drive. 55.5 hp. 6 cyl. 

Our big brute. Tremendous pulling power 
for its size and weight. VCforks beautifully 
as primary tractor on smaller forms. Fine 
for land where traction is critical. Ideal fen- 
building contractors who start work in the 
North as soon as frost is out of the ground, 

914000 (not shown) 

2-wfoee! drive, 47.5 hp. 6 cyl. 

Good number one tractor for small farms, 
especially vegetable crops. Also excellent 
for many types of small to medium exca- 
vating work. 5 cylindersj>rovide smooth 
torque. Quiet running, Economical to 
operate, 16 forwardgears supply wide range 
of ground speeds to match many different 
implement uses. 



ck an orange than anybody. 

For specific information about any 
ubota tractor, call 1*800*241-8444, 
n Georgia 1-800-282-1333.) Ask for 
perator 63. 

Ve’re looking for work. 




HELP! To help fix pick m flransc k pieare send free spec 
sheets on the fcuJnu'ing Kubota models: 

UM odclKoO. j 

2(ModdNQ,l 1 

3. (Model NtQ j 

Mai] to: Advertisiiifl Department , 

Kubota Thiclor Qirporatirav *550 W. Arteyia BlvdL 
P Q. Box 7020, Compmn, CA 90224 

namF ' | 

SEBEBS I 

CTW COUNTY STATE ^l!' 

AHhAt L)IVt TElilHHONh Nl.WUMt TMsJ 
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Modern anglers, like these salmon fishermen on the newly stocked Detroit River, fit out 
with VHF and CB Radios, recording depth finders, fish finders and electric dpwnriggers. 



Today's weekend sailors now 
fit out with gadgets that woulc 
have dazzled professions 
skippers only 10 years ago. 



by Bill McKeown 

boating editor 

I t’s a pleasant moonlit night an 
you finish fishing and steer bacti 
for home port. Suddenly wisps of fop 
move in and within minutes you arc 
wrapped in a chilli ng dark gray blanj 
ket, shut off from everything excepi 
the sound of the water moving past 
the hull. You have a compass that 
poinU the general direction you 
want in go. but tells nothing about 
how fast you're going or currents 
that might be drifting you, how te 
round the point ahead or w here any 
big craft arc that may be heading 
your way. 

Smart old-timers used to anchor 
unLtl visibility got better, or ease in 
toward shore while checking sound 
mgs with a lead line. But that's no 

I'P'gflse turn to ga oe 95 




Power from only IB pounds, the $275 AG8 
300 generator, from Aqua Bug International, 

Rockville Centre, N.Y., puts out 300 wafts at Underwater treasure tinder for distances up to BOO feel, the Proton 1. $2850 from J.W. 
115 volts fl-C. or 10 amps Of 12 volts d.C, Fishers Mfg.. Taunton, Mass., has control bojc and four-foOt-long lowed “Ash." 




Like a radar view Of the action underwater, Wes mar's 5$1 65 Scan- 
ning Sonar shows commercial fishermen ohsl ructions and fish In 
any direction. A smaller SSI 16 for sport fishermen la 53800. 




Dual-performance flasher recorders are becoming popular, with 
ihe option of dial light or printout record of depth and fish. Ray 
Jefferson's $390 Model 5300 ranges down to 300 feet 
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Quick-Change Artist 



When it comes to all-around 
performance, nobody outperforms Suzuki. 

Case in point: 

The TS Dual-Purpose Bikes. 

These well-built machines are ideal for 
families who enjoy riding around town or the 
toalies. Because all lour (TSIQQ, 125, IBS. 250) 
are easy to ride, easy to service and all are 
easy on the family budge! 

And of course, all are equipped to 
handle open roads or open spaces with ease 
For instance, each is powered by Suzuki's 
proven Power I?eed ,w engine. Which delivers 
smooth power for street cruising and low-end 
power for mountain climbing. 

Other neat features include adjustable 
load-down rear shocks, hicked-in exhaust pipe, 
primary kick starting and street-legal lights 
and instrumentation. Also, the TS- 185 and 250 
now come with leading-code longer-travei 
front forks for better control 

So you see, these bikes are built to go 
beyond the call ot double-duty 
Now you know why the TS Dual- 
Purpose Bikes are among the world's 
great performers 
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Hi, I'm WaJ[ Garrison And! I want you ID get in on the Skoal 
'Dash tor Cash' Sweepstakes. Skoal. one of Ihe lasts si 
growing smokeless tobaccos in America, is giving away over 
$1-60,000 worth of prizes. And all you have to do to win 
one of these great prizes is fill ou! the coupon and send 
il in Vou don't have lo buy a thing, The Grand Prize is / 
Skoal Rocket, a beautiful iwo-year-old facing-bred / 
American Quarter Horse The colt will be awarded / 
along with all entry toes, traming and room and 
board pard In lull up to and duri ng. ihe Futurity / 

trials for the Skoal Dash for Cash Futurity Race / / 
The race will be held at Los Aiamitos Race / / 

Course in Los Alamilos. California on July 28. / / 

19?9 More than Iftat, the Grand Prize winner / / ; 

will get an all-expense paid trip for iwo to Los / ^ 

Aiarmlgs L-o watch the race. Ill be there too. II 
you re the Grand Prize winner and you'd ralher 
have cash msiead of ihe coll, we'tl give you 
S20.000, — — — — 
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"The first, s WO nd and / /\ 

third pri zes are pretly f’/ I 

darn grand too Three / / J 

Coachmen recreational / / E 

vehicles: a Si 6.000 ( [ J 

Leprechaun Mini Motor i l 3 

Home, a Si 3. 50*0 \\ ■ 

Modelcee Van Camper \ 

and a Si 0. 500 TfiV I ™ 

Travel Van ThenexMO /' * 

winners will pet a Bally \ 

Stnkes and Spares pi nball ^ 
machine worth Si 600. Other 
pnzes include a Rolleiflex SL35E 
camera outfit irom Rpllei. including 
tens, flash and case worth about S450, a 
quarii electronic chronograph watch from National Semi- 
conductor valued 3i S0C and 5 album collection? of 
Country Western artists from ABC Records worth 635 each 
" Don 'I wait Get cooing now a nd mart your e ntry in 3 he 



^A oumts _ / ~ 






Skoal 'Dash lor Cash Sweepstakes. Then si t back and 
relax, like me, with a Firtle Skoal smokeless tobacco 
pleasure, until June 15th, the day Ihe winners will be selected 
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ELECTRONIC GEAR FOR BOATING fCo- r^iygd f 






/ OFFICIAL SKOAL -DASH FOB 
CASH* SWEEPSTAKES 
ENTRY BLANK 

Ho purchase required. AM pf'-ies 
y mil b* a^vdetJ For -comfifele rJe- 
/ ii^i see Smeepstahas rules. 
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longer necessary .There are now wa* 
ter proof depth finders you can even 
mount cm an inner tube or carry in 
the smallest dinghy, The lighted dial 
or digital re adout, used with a coast- 
al chart, will shoot down sonar sig- 
nals to track the bottom and tell 
where you are. 

But that’s the simple £10Q-to-$2Q0 
unit. Spend more and it can be set to 
sound off a warning if the water gets 
to be less than a depth you select, 




Useful hand-held VHF transceiver for boat- 
man Is Apelco's $300 slx-channeli AF-fi, Its 
five-mile range and two-pound weight 
makes H handy for small-craft harbor use. 




Gasoline or dlesaboll use Is measured by 
three new Alrgulde Fuel Row Mon Hors, 
Meters at left, $130, and center, $120, show 
total used; $90 unit has warning light 




Next beat to a radar set to see traffic com- 
ing Is a radar reflector, ilk* Davis Instru- 
ment's $40 Echo master that casta a warn- 
ing blip on approaching radar scopes, 



Crank up the sensitivity, and beeps 
as well as flashing lights tell you if 
fish are swimming below and just 
how deep they are. For a printed pic- 
ture, recording graph depth finders 
will trace a curved or straight-line 
outline of the bottom and also show 
where the fish are schooling. New- 
est, most sophisticated (and expen- 
sive) fish finders are remarkable 
models like Vexilar’s Video-Sonar 
990 CRT (cathode ray tube)* which 
tunes in a picture of the bottom and 
fish above it down to 1440 feet, and 
can be adjusted to zoom in for a 
cioseup of an area that looks like a 
fishing hot-spot— all for up to $2071 
for the top unit. Wesm&r has Scan- 
ning Sonars* at prices approaching 
$4000, that sweep a circular area be- 
neath the boat, like an underwater 
radar* or can be aimed to monitor 
one special sector; They even have 
built-in stabilization to compensate 
for the pitch and roll of the boat. Or 
for $40 Lowrance* pioneer in com- 
pact portable Kish Lo-K-Tors* pro- 
vides a gravity switch and two 



transduce rs for sailboats so that the 
depthfinder automatically reads 
from the transducer pointing down 
on different tacks. 

Radio direction finders that can 
home on several stations ashore to 
show where you are on a chart are 
nothing new, Now, however* auto- 
matic models will give a prompt 
reading of direction, correct for re- 
ciprocals so you don't get a bearing 
off by 180°, and can even work with a 
transmitter. Regency Electronics 
has a Polaris 7200 that can transmit 
on 55 VHF channels, receive on 75, 
scan 15 while continuing to monitor 
emergency calls on Channel Ifi, and 
will give the compass heading of any 
call received, A built-in computer 
memory maintains often-called fre- 
quencies, all for about $1300. 

Radio telephones now come in a 
variety of types and prices. Useful 
for the small boat skipper is the new 
little hand-held VHF that can com- 
municate with the big boat, bridge 
and lock tenders, other craft in the 

I'FJedae h/fln to page 96J 
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NOW, ForThe Rrst Time- 

Use The WOOD B ITS 
The PRO'S Use ! 

Professional wood bits are nol available in hardware stores. Stores only 
carry spade Pits which clog and bind, or meial culling twist bits that also 
bind and tend to “walk", or move off course. 

Why is a WOODBIT Best ? 

A professional woodblt ha* four feature* designed (peclllcetly for wood: 

• A CENTER SPUR that locks your bit on course and so prevents “wail king 1 '. 

• TWO CUTTING SPURS that begin and dimension a perfectly round hole, 

• EXTREMELY SHARP FLUTES extend from the two cutting 
spurs and continue tha cutting action all the way through the 
wood shaving the side* smooth. Most important, the two 
spurs will not splinter the wood as the bit cuts through . . . as 
spade or meral cutting bits do. 

• THE CUTTING FLUTES ARE ENGINEERED for maximum 
chip election so that your drilling machine won't bind and 
burn out, 

LEICHTUNG'S PROFESSIONAL W0O06ITS can be used in portable drills or 
drill presses with chucks of or more. 

7 piece Chrome-Vanadium alloy sel includes %, y lS , % %. y 1fl and sizes. 

Made by German professionals for pro's or "wood-be' 1 pros. 

7 PIECE WOODBIT SET ONLY $14.95 

Matching Depth Adjusting Collars 

Get the precision of a costly drill press for less than $10-00. 
Here's how if works: Figure the desired depth of the hole: 

Slip the collar over the bit to that depth; fix the collar 
position with the set screw - and drill. This set has a collar to fit each 
bit Jn the 7 piece woodblt set. Tool steel. , ...ONLY $H.95 

BUY BOTH BITS AND COLLARS AND SAVE $2.00...... $21.90 





T^sBy PWa: Call TOLL-FREE 8 QQ -321 -6840 c 3 I° 2 ^«i n - 4 fi 77 



Ohio Residents 



f Yes Hie Lefetttung. pJeese send me; 

J__7 pc Woodblt Selfs) & $14.95 

I 7 Collar To Match @ JS.M 

f Wood bit and Co-liar S«t{a| @ $31.00 faava $.?>_ 



Sh ippins . Hanoi log and I nsura nee $ 1.75 

Ohio Ras-tdenta add 5 &% Tax 

IMhada 4 Pqn.nl TOTAL CWT 

□ Check Enclosed QVISA QMASTERCHARGE , ^ M 

Card # Good thru Tools, etc , for the next two years FREE! 



LBCWUNG 

1 »* n - 

1979 

fine 

Tool 

Catalog 



□ Enclosed i* $1.00. Pieaae\ 
send ma your 1*79 Catalog ■ 
of Firm Tools PLUS all 
calalogs sod new fool 
brochures for the NEXT | 
TWO YEAR&E 

n Entloaod ia my order for 

Woodworking Tools 
As my BONUS. plOASO 



Name. 
Cily _ 



Address. 
Slate . 



Zip- 



V 




7D1 Beta Drive # 579PM 
Cleveland, Ohio 44143 
Phone 216-461-4977 







Build a picnic table you can 

store indoors Parking $ bulky picnic table indoors when sum- 
mer is over is practically impossible. So it sils 
in the yard or on Ihe palio 12 rnomhs of 
the year, Not so with I hie unique design,. 
Both table and benches fold aci$- 
sor-lashk>n into an incredibly small 
unit which me an a the whole thing 
can be stored in your garage or 
with room to spare. And if 
made ol redwood, the table will last lor years. 
To obtain plans ant# instructions for building thrs 
stowaway table send $3.95 to 

Popular Mechanics Plans Service. Box ton, New York, N.Y. 10019, 

FOl DEO Popular WKlwntei ii a pvtrllulten ol Hairtl Mag«H*«. * Otvlaton ot Tlw Mini Corporation 



ELECTRONIC GEAR FOR BOATING 

[Co^ry.iTued from j>age$ 5 j 

harbor and marine telephone opera- 
tors ashore. 

For the pleasure boat with a pow- 
er supply aboard, you can now near- 
ly duplicate the navigation equip- 
ment of ocean liners. Tiny solid- 
state circuits have brought down 
the sizes* though not yet the sev- 
eral-thou a and -dollar mats, of radar 
sets and Lorain C units that now 
read out both latitude and longitude 
simultaneously and may shortly 




Now Depth Alert from Aqua Meter Can be 
used with almost any flasher, digital or 
chart-depth recorder to emit beeps that sig- 
nal a channel, shoaling or fish below. 




A commercial-style echosounder that 
read* to below 6000 teet, the Slmrad 902 
haa a straight-! fne graph recorder or reads 
digitally in feet, fathoms or meters. 

lock into your autopilot to provide 
hands-off steering 

Commercial fishermen may want 
to use the Magna vox Bate I lite/0 me* 
gu unit that derives continuous posi- 
tion from a satellite fix, and lobsteT 
fishermen can cal! up hidden pot 
buoys or anything else electron- 
ically with Poseidon International's 
Sub- Surface System. 

EPIRK stands for "emergency po- 
sition radio beacon," and the hand- 
hold units can send an automatic 
SOS to the Coast Guard and planes 
overhead- Want to see at night when 
there’s practically no light at all? 
Goggles from Impossible Electronic 
Techniques do the trick, and they're 
only $15,500. FM 

96 POPULAR MECHANICS 







Maybe you thought catching 
smugglers, stopping poachers 



ana saving lives 
only happens inthe movies. 





We protect our national re- 
sources, keeping our new 200- 
mEle fishery conservation zone 
safe from ' poachers'' who illeg- 
ally fish our waters. 

These are big jobs, impor- 
tant jobs to our country and to 
the men and women who per- 
form them. So are the other 
things we do. Working to pre- 



Coast Guard Opportunities. 56059 

RO. Box 1452. Scranton, Pa. 18501 

Please send me more information about the 
following Coast Guard Programs: 

LJ 'Regular enlisted C] Coast Guard Reserve 
CD CoastGuardO.CS. (College graduates only) 
CD Coast Guard Academy 

Mr. /Ms. Age 

Stf«?l _ Apt, ft 

City State Zip 

PtnjI'C I IISTI lilr-- 



vent pollution of 
our waterways and 
coasts. Maintaining the 
lights and markers that 
guide ships. Promoting 
safety in 
recreation- 
al boating. 

Helping others is helping 
yourself. 

It's not all hard work, though 
there's plenty of that. 






Inthe Coast Guard, 
when your job is done and 
you're off duty, your time is your 
own. You can get out of your 



provide an allowance for 
housing and meals. So 
most of your pay is yours 
to keep --or save towards 
a new car t stereo equip- 
ment, even college. 

And because were 
smaller than the other 
military services, your 
chances of being recog- 
nized are greater. Good 
performance earns re- 
wards. Which 
means a big- 
ger paycheck, a 
bigger job and a 
brighter future. 

It all adds up to 
something pretty ex- 
ceptional. A meaningful job, 
with art exciting lifestyle. 

If you would like to be in- 
volved, see your local re- 
cruiter or call us toll free 
(800) 424-8883, (except 
Wash. D.C, Hawaii, Alaska), 
Or send us the coupon 
below for more information. 



uniform and 
into your own 
thing, 

The pay- 
check you get 
(over $400 a 
month after 
basic training) 
goes a lot 
further. We pay 
for your uni- 
forms, medical 
and dental care, 
and when 
quarters aren't 
available, we 



HELP OTHERS. HELP YOURSELF 

THE COAST GUARD 



Wrong. 

Life in the Coast 
Guard is a lot better than 
a movie. Its the real thing. 

You probably already 
know that the Coast 
Guard has the unique 
mission of saving lives 
and property. 

We do a lot of other 
unique things, too. 

Were law enforce- 
ment officers, patrolling thou- 
sands of miles of America's 
coastlines, on the lookout for 
narcotics smugglers. 
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PUBLIC NOTICE! 
BANKRUPTCY 

and Financially 
Distressed Merchandise! 

We ire authorized liquidators at large 
i nv a n tt>T i that must be quickly sold at 
sacrifice prices because of: 

Bankruptcy 
Sheriff's tale 
Bank lean foncl«|u n* 

Insurance claim silwttt 

Man uf act Wf4f"* Ov* rp rg du c tid n 

Last year’s madeli 

If your company finds ittelf in any of 
the situations listed above and Is forced 
to sell lifft inventories for immedlale 
cash, call us. Only products In perfect 
operating donditlon (or slight blemishes 
that do not affect operating efficiency} 
will he considered. 



MUSI UQUIDME 

AT FAR BELOW DEALER COST! 

12-Speed, Heavy-Duty 

% hp. DRILL PRESS 

FACTORY NEW! PERFECT CONDITION 



Alt inventories we liquidate mult be 

priced to l«ll BELOW DEALER COST 
st BELOW MANUFACTURED COST. 



P'jlPy enclosed 
belt guard case 
for safety! 



Rochwood drill press by Cummins 
Machinery with ball-bearing %” chuck! 

Great tar industrial use nr home workshop! 

Here’i that heavy-duty. 14" drill press 
you've always wan ted 1 Now you tin hay * 

It al a fantastically law liquidation price 
that's flveri less than those little "linyl 
modem 

This big, me retired "brute' 1 has all the 
power, all the "guts” you need for fatl. 
smooth drilling Into steal, cast iron, alu- 
minum. brass, wood, plastic. Head and 
basa are made Of strong, finegrained cast 
Iren. Heavy walled machined column In- 
creates rigidity „ eu Is vibration for smooth- 
er operation, Standard NEHA 5 8 frame. 

Oil table swings J 6 O * 5 and tilts 0 ^ 1045 *. 

Precis* up and dbwrt movement of table 
with rack and pinion. Recalled light in 
head gives bright Illumination of work. 

We dropped the price way down low to 
liquidate them FASTI Better order your 
right away! One year parti warranty In- 
cluded. 

Height *pvg" 

Width , . . ♦ . ♦ . , . liV* 

Depth *..**,. , , 1 *!V* 

Column diameter 2*7/1" 

Spindle to table ...... I 5 V* M 

Spindle lo base (max,) . , , . 23 - 3 / 1 " 

Chuck 5/4" Mo. 3 J,T, Arbor 

Speeds ... 12, from 730 to ]JSO rpm. 



Reg. Retail: s 695.00 

M 



. . . while their last: 



Plus S 1D.0Q shipping and handling 

To order, or to aih questions. 

Offl visa pnone Toll-Free: 1-800-328- 50B2 

V Mifineecue r esirfenis call Collect. 

C.O.M.B* Co, / Authorized Liquidators 

3253 Minnehaha Aw«. £., Minneapolis, Minn. 554G6 

Enelo*#ri l| my check r>r mpriev order. Pleaie send the Rdc*.wo(hI 12-spnod 
Drill Pr^as for only $1 98 OD plot 31 Q.DO shippmg end handling. 

Da lio land the Visit Attach merit lor only $7 ',.00 
I Delivery time: appro* Imetniy 2 3 weekili 

PLEASE PRINT CLEARLY 

Name 

Addrflii 



HEAVY DUTY 
2/4 hp MOTOR 



Hecssicd light for 
bright illunni, ns- 
ii on ot work I 



HEAVY-DUTY 
BALL BEARING 
VS" CHUCK! 



oil taliNil 



D«s*qm»d 
tor heavy 
iruduinMiil 



Table rai eios 300 °, 
Lilts 0 ° to 4 &°. FrtdP- 
tator stain both sxletl 



iei 



VARIABLE 12 SPEEDS! 

Change speadi easily with 
V~balt drive. Select from 
12 ipeedi; 230 ta 3|9D 
RPM. 



Reck and pinion 
for fam, precise 



vertical adiuBl 
m first Of latlftl 



Praclilon ground 
quill has m Iliad 

rmc k 



Strong. CAR I iron 
ha*» relniForead with 
Ipnqirudinal rlbbingl 



HoflvV yjiilleii 



Vue Attiehmeni , „ , S2S.DA 

For iniMlmum clamping, hold, 
ing power. Steel |iw lacas; 4" 
jaw width, JYi" [aw depth. 3«T 
jaw a petting. Cold rolled (tael 
screw. 



ma.ch^ntKl column 
cuts down ulbretion! 



Slurdy a- 7 /B" 
if i«m. column 
it hotted to 
time, NOT 
praised onl 



v: 



CIlY 



State 



ZIP 



TOP QUALITY! 
ONE YEAR 
PARTS WARRANTY! a 



CiOaMiBa CO. 

AUTHORIZED LIQUIDATORS 
ol Manufacturers' Overproduction 

3250 MINNEHAHA AVE. / MINNEAPOLIS, MN 55406 
PHONE ; (6121 729-2345 







Barely 14 lbs. 

in weight. Made in U.S.A. by 
jj^American Power Equip- a 
^Vment Company. df j tt 



A commercial logging saw at the low price of backyard models! 



Sufii- r yau'u*! nir) lot* »l -m* uric** on "imy" 
liftt* ihiin iim(. Md they’re O K. tor trrrti mmg 
I wiqi inrJ small branches. But when y iiu want to 
Lekle bifl tir»i m th< fa-rnsT for 41 winter supply 
of firewood. iittfa "toys" can '■ take it. Vmjneert 
a Cham idw wilh pirrtiy dl gulf And hig. ilrdng 
Irrth In make -ihml wn-rk nF l*rgn tmin, You 

in;ctf tftli powerful 4.2 cm. irt. OUIKUH 
Thu ii (iif urn* gm»l **w umihi tty cnmrn^rsial 
I aggers, day aHru day after day! Compare rhe 
features, of This LI LI I K LIT with the BEST rhodels 
of jny ccmpqitinfl mortals You'll quickly reilii* 
what a sensational value this cop quality chain 

Siw rejIJy it. 

The m»nof acturer, American Power EfllMpmflrtt. 
fid* designed nrwtr models and is driccmiiriuing 

thu an.i N aid w« are i utbori zed to I iquidate th 1 1 



antirii inventory *1 an amaz>o|aly low -closeout 
price It m*ans a HUGE SAVINGS for you. Bui 
don't delay. Out supply if fjm.tarl, Order yoort 
right *w*v. hnfar* tliey're iff fold out. 

top duALiTY Features throughout 

a Aircraft Chirality, chromed xtncl cylinder wall 

• fully jfWeled enqiNf with needle bearings- on all 
hey movrCia Oiris lh upper and lower crankcase. 

• 4 iHert pyramid intBhe valuing far greater power. 

• And vibe, cushion »d Iran? hlrtdfe bar. 

m Adjustable, ,iifti'-n jiii: oiler, tha fllBrt actelera- 
Inn, the more lubrication. 

• Low lane, sp-irk arrest mufller 
a All poll ti On car bore tor, 

• CarLnireTCir *d|uvtmen t fur high and tow jets. 
*16" speed tip bar with J.'S" pitch chroma chain 

• Control cut humps r spikes lor easier outimg. 



ONE YEAR PARTS REPLACEMENT WARRANTY ON ALL 3 MODELS! 

If any part should prove to be defective eiihin arte year from date ol purchase, call our roM-lree 
number (1 9QQ -328 5QS2I end we will replace it TREE of charge. For normal servicing, (here are 
over 340 itiThor-ieed service eeniers m the- U.S.A A listing at them comas with each sew. 

For MA5TERCHARGE and VISA members only: 



2.2 cii. in. CHAINSAW 

5 .mu- features unit .nppearanpp 
■it 2,4 ru, m_ mrir!i‘l nbOve , hut 
with 12" cut ling her, Eke* Ii m i 
quality .-nri highly dependable- 1 
Priced Per below Healer's cost, 
A great value Poe you I 



Reg, Retail 

*169,95 

flaw for onlyi 

* 79.00 

Plus. S5 00 a hip- 
ping £ handling. 



2.4 Ctl. m. CHAIN SAW 



WITH 14" CUTTING BAR 

More rugged. more powerful, 
more qualify ihao the "cheap- 
ly promotionnl mortals of sim- 
pl or sum Ihal yn,ii liruf n dis- 
count Homs, I L mss ih.m 8 lbs.. 

bu f Eh* 36 P.C, engine (sock* 

cal wn tv (P^ power lOr (nrtlminq 
tug hints* Pf I el 1 1 rig itiertnim si/e 
trees. Art -extell.- i'll quality Uw 
with fully |*weled engine and 
caged toiler tie, ir mgs. £|ij»* nr- 
ieSMKj,;r>w none muffler. Hard 
chromed, steel cylinder well, 
A 1 remen rlCml value fdr ynUF 



Reg. Retail: 

*199.95 

Now ...for only; 

*99 

Plu*f5.D0 ship- 
ping N handling. 



MUST LIQUIDATE! 

POWERFUL 4.2 cu. in. 
COMMERCIAL LOGGING 



Reg. Retail: 

* 309.95 



while they last: 



Plus 
S5M 

Ihip-pinq 

md 

handling} 

QUANTITY DISCOUNT to- municipal], 
dm, utilities, logging firms, govt, agenda*. 



PtBFKlCOHWD™ 



Easy to handle! 



Powerful 69 c.c. 
with 16" cutting 
bar for the brute 
force you need 
to turn big 
trees into w 

firewood, 

FAST! m 



Fully JC -weird 
and balanced 
engine! A 



A i re. r aft quality 
hard chromed steeF 
cylinder Wjllf! 



4- reed pyramid intake 
valving >er greater power! 

Automatic m bricatien 
Increases with acceleration! 



Nc-e-dl* fra rings On all key moving pjrfsf 



Hump.(r iplktl 
Fdr eaStdr Cul tlrit. 



Phone m your order on our toll- 
fm-a number 1 1 -800-3 2B-&QB21 arid 
chariyi if In IMinn., call cabscl. 




CbObRAbBb COb 



I C.O.M.B. Co. Authorized Liquidators 

I 325B Minnehoho Ave. S. / Mirsneapoli?, Minn. 55406 

Enelnsfirt u my chffck or moriEy order. Plea*p send the following chairs 5ayv: 

□ A 2 Cu in @ $179 QO plus $5.00 Shipping and handlmg Alluw 

□ i 4 cu m @ S9B 00 plus S5.00 shipping and handling 2-3 weMks 

D 2 2 cu in @ 00 plus £5 00 shipping a no handling 1 &r cJlBl lv * iv ■ 



AUTHORIZED LIQUIDATORS of Bankruptcy 



PLEASE PRfNT CLEARLY 



Mefctiandise and Manufacture is' Overproduction 



3258 MINNEHAHA AVE, MINNEAPOLIS, MINN. 
Plump (612) 729 2345 



Address. 

City 



State 



Z\P 





APPLIANCE CLINK 

QUESTIONS ANSWERED 



Tough nut 

/ have the nuttiest problem . It cart' 
cerns our Kenmore electric clothes 
dryer Model 1 iO.?&08fi3Q, which 
worked like a charm for seven years. 
Suddenly, we can't get it to finish a 
drying cycle because the door insists 
on. popping open. A a you know, when 
the door is open, the door switch re- 
leases automatically, shutting off the 
machine, I've replaced the parts. 
What do I do How? — Ed Wohlmuth, 
Buffalo Grove, III. 

Okay, well buy the fact that youVe 
replaced the striker and catch. We 
hope you have good parts, because 
a dryer-door problem ist normally 
caused by a defective striker and 
CAtch. If the parts aren't defective, 
check their alignment- You can re- 
place the striker and catch until the 
cows come home, but they won’t hold 
the door closed if they aren't prop- 
erly aligned* 

Which brings us to what the trou- 
ble might be. Maybe someone leaned 
or pushed down on the door, knock- 
ing it out of alignment. This would 
cause a mismatch between the strik- 
er and catch. If so, you can pull up 
on the door and tighten the bolt-on 
hingea. 

There is also a possibility that ex- 
cessive vibration is knocking the 
striker and catch apart, A worn idler 
pulley could set up a good enough 
shake to do this* So could a flat spot 
on one of the drum support wheels. 
These wheels are under and at the 
rear of the drum. 

No time for cooking 

The timer of the Tappan wall oven in 
our mobile home isn't working , We 
followed the operating instructions 
outlined in the manual and had a ser- 
viceman took at the gadget. Still, the 
timer won't turn the oven On auto- 
matically * Why not? — Steve Olson , 
Dunnelton , Fla. 

Let's find out. To begin, make sure 
you're operating the timer correctly 
by following these steps: 

■ Push in the Start-Time control 
and set the timer to the time you 
want the oven to turn on. 

■ Set the Stop-Time control to the 
time you want the oven to turn off* 
m Set the selector switch to Time- 
Bake and the thermostat to the de- 
sired temperature* 

Each of these steps must be done. 
To test timer functioning, set the 
Start-Time for 10 minutes later than 
the time on the clock and set the 



Stop-Time for 10 minutes beyond 
that. Now, if the timer fails to turn 
on the oven, one of these conditions 
exists: 

1, The timer is mis wired. The tim- 
er has its own circuit through a set 
of contacts in the selector switch. 
The circuit is activated when the 
Stop-Time control is set* 

2, The clock stems or hands are 
binding against the crystal* If this is 



SERVICE TIP 

When the agitator drive block of a washing ma- 
chine becomes coaled with hardened delar- 
gent and mineral residua, the agitator begins lo 
rub against it. Result: moans and groans dur- 
ing the wash cycle. To eliminate this annoying 
noise, remove the agilalor If it sticks* pull up- 
ward on il as you strike it along its sides wilh a 
hammer. Clean the agitator drive block with hoi 
water as you scrub It down wilh a stiff bristle 
brush. Then coat l he drive block with a thin lilm 
of petroleum jelly Reinstall the agitator. 




Hammer, pull up on agitator lo remove It* 




the case, remove the clock and shift 
it on its backing plate. 

3. The timer is defective and 
should be replaced. 

Discordant melody 

A year after / bought a IS-cu,-ft. 
Amana chest freezer (Model C-I&F) 
it developed an annoying hum. The 
dealer replaced the motorfcom pres- 
sor mibber shock mounts, but this 
failed to lessen tke noise, ?S there a 
solution to my problem? — John Fred 
Breittichiverdt, Siberia, Afo. 

If the noise is a result of tubing 
coming in contact with the freezer 
cabinet, adjust or insulate the tub- 
ing. If the noise is being caused by 
compressor harmonies, repair the 
compressor but check the cost first. 
You may find it isn’t worth it* 

A third reason for the noise may 
be the floor. Was the freezer heavily 
loaded with food prior to the onset of 
noise? If so* heavy weight could have 
caused the floor to settle* resulting 
in a vibration through the joists. In 
this case, the solution to your prob- 
lem ties in finding another location 
for the freezer. 

Snow bird 

My d {’humidifier | iwrfrw properly, ex- 
cept when the cellar temperature gets 
lower than 50* P + Then the coils be- 
come frosted. An appliance service- 
man told me the unit wasn't getting 
enough airflow, so J cleaned the coils. 
This didn't help. What is the solution 
to my problem? — Thomas Clarke, 
ML Holly. N.J. 

There is no solution because there 
is no problem. Here's what Whirl- 
pool tells its service people: 

i+ In a cook dry environment, the 
evaporator may become completely 
coated with frost, perhaps even to 
the extent that no moisture is col- 
lected, This condition will exist 
when the weather approaches a 
temperature of 66* F . with a relative 
humidity of 60 percent or lower. De- 
humidifiers aren't designed to oper- 
ate at these conditions, as dehu mid- 
ification is not needed." 

Tom, you should unplug or turn off 
the dehumidifier, or readjust the 
humid i at at to a higher setting, »* 



ff you a tpuesticin abcml ^ny jpp/i- 

ance. send if lo AppJjajnc* Clinic, Popvter 
Mecfiames, 22 A Wesf 57fft St., New York. 
N.Y. IDOISL Serry, but fetters cannot tie 
Answered jndwiduaJJy, ProbTems of wide 
interest wiJJ Be discussed in this commit. 



T 00 POPU LAR MEC HAN ICS 




* turtle w/a* 



* turtle wa* 



VINYL 



' turtle wax 

'Heavy ‘■duty 



NlLISl 



’niaiirfe l{ar<U 



‘^aicdforfibeigl** 

^ tihimtnum botf' 



££ 



Polish. ' 

Ll^tins riiiicl is 

>| f iinl('ss sii j el, 
hm« m% brass dirndl 
cj| ijm' i. Removes 
ind retards nisi 
Hid osrmsitm. 



HlriVl l>ulv 

Hull Cleaner 
S|Hi-t inillV- him hi la 
ed In ml through 
Iniill -itp grime on 
fiberglass and 
ah mil mi ru. 



Heavy Duly \ 
Rubbing \ 
Compound. 
Adds new Jiie lo 
faded fiberglass 
uid aluminum 
by removing | 
c si da I ion <ind 



"Hard Shell Finish'' 
Roal Waif, 

Shines, sea Is, regards 
chalking and resist* 
marine grout h. 



hardsell protect^. 



New from the Turtle “marine cleaners 
that work hard, so you don’t have to — and boat 
waxes with that famous hard-shell finish, 

Trust the Turtle name — from stem lo stem. 










America’s 




favorite couple 

Seven and Seven have been going 
together for over 40 years, For a perfect 
marriage, just pour 1 Vi oz. Seagram's 7 
over ice in a tall glass, fill with 7-Up and 
enjoy our quality in moderation, 

Seagrams t Croum 

Where quality drinks begin. 



SWGltAH OlSTILLERS COL K.T.C. UfEEI&N WHISJCET— * BLEhrO 80 PfiOOf . 





Modem 
search 
and rescue: 

Call out the 
computers! 

Advanced radar systems, au- 
tomatic Mayday transmitters 
and photos from space are 
steadily improving the odds 
for air-crash victims. 



by Gurney Williams III 

SCIENCE EDITOR 

D owndrafts hud buffeted Paul 
McLatchy Jr/s plane, and 
when he hitd recovered, he was off 
course. Then a cumulus cloud 
loomed in front of the single-engine 
Piper Cherokee. The cloud wm too 
high to fly over, so McLatchy. 25. be- 
gan descending at a steady 500 feet 
per minute to duck below the ceil- 
ing. 

Gray mist whipped over the ma- 
roon top of the little plane, pur- 
chased by McLatchy only two weeks 
before. He was concentrating on his 
artificial horizon and other instru- 
ments when his passenger, Tom 
Richardson, yelled a warning: 
‘'Trees! 1 ’ Instantly, McLatchy 
yanked hank on the controls and hit 
full power. He heard the noise of im- 
pact. Then: blackness. 

Me Latch s watch stopped at 
about 7:30 on the morning of Dec. 27 
last year when he hit a remote New 
England mountain. Nn one saw him 
go down. 

Eventually, the efforts to locate 
Paul McLatehy's plane would in- 
; Volve dozens of people in four states. 
The search would depend on elec- 
tronic wizardry and techniques that, 
weren't even on the drawing board a 
* decade ago. 

Computers start the job 

Gone are the days when search 
and rescue depended on Seat-pf-the- 
pants posses dragged by blood- 
hounds with their noses vacuuming 
the ground for scents. Todays com- 
puters miles from the scene of a 
crash often do the tracking before a 
small, well-trained search team is 
sent out. Sometimes weather satel- 
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The end of the line, for pilot Paul McLatchy, was a snow-capped Now England mountain,. 
Hours after the crash, a computer memory spewed out enough data tor an analyst to 
reconstruct the actual course during the final minutes of the flight. The analysis led res- 
cuers (above) directly to the downed Piper, 
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in view (above) from heli- 
copter, rescue workers pro- 
pare stretcher lo lift Paul 
McLaichy to safely. Minutes 
later, the chopper (left) ar- 
rived at Bennington, Vt air- 
port. Without the use of a 
computer system, the initial 
search would not have been 
able to locate the plane. More 
than 700 persons were saved 
■n missions last year alone. 




Inland search and rescue ml sal one are coordinated from this window teas room at Scott 
Air Fore* Baa* In ll|lnol«L Qn call: an army of local rescue agencies. 
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lites peering down from space pro- 
vide additional clues. Pictures of 
clouds help analysts to suggest 
where pilots might have hit rough 
air. Infrared satellite photos can 
pinpoint thunderstorms that might 
have snagged a plane. 

Small aircraft themselves have 
become easier to find in the five 
years since most have been required 
to carry emergency locator trans- 
mitters. These onboard radios auto- 
matically begin squawking a dis- 
tinctive warbling signaL if the plane 
is badly jolted. In 1081 f satellites, will 
be used during a year’s test program 
to listen for the warbling* and to 
beam the location of the automated 
Mayday back to Earth. 

The hub of much of this search- 
and-rescue activity today is a win- 
dowless room at Scott Air Force 
Paso in the pancake-flat country- 
side of Illinois, east of St, Louis, Con- 
trollers here at the Air Force Rescue 
Control Center face a huge multicol- 
ored map of the United States cover- 
ing one wall. On a typical day, the 
map displays half a dozen black ar- 
rows pointing to sites where mis- 
sions to save someone arc under- 
way. 

Although the Air Force runs the 
center— 24 hours a day — it depends 
on help from an army of search-and- 
rescut’ workers, from local sheriffs 
and civilian pilots to paramedics and 
computer programmers all over the 
country. Jn 1978 t missions coordi- 
nated from this room saved 724 
lives — about two a day — up from 698 
lives saved in 1077. Most of those 
saved were civilians: lost children, 
hikers who had wandered from the 
trail, and victims of plane disas- 
ters. 

Often, achievements are spectacu- 
lar, In one mission coordinated by 
the center last December, Civil Air 
Patrol volunteers tracked an emer- 
gency locator transmitter signal 
through a blizzard to fmd the wreck- 
age of a Rocky Mountain Airways 
plane that had crashed in Colorado, 
Their efforts — with an assist from 
the radio— saved 21 of 22 persons 
aboard, The center has also rescued 
hundreds of private-plane pilots. 

Survival odds frightening 

For every person pulled alive from 
a downed private plane, however* 
there are two who don’t survive the’ 
crash* Long experience with small- 
plane accidents has taught Air 
Force rescue workers a grim lesson . 
Only about 35 of every 100 persons 
who crash in a small plane live 
through the initial impact. Some 21 
of those survivors will be injured, 
most of them critically. Even those 
14 who are unscathed in the crash 




face tough survival odds: Half of 
them will die if not rescued within 
th roe days. So the odds were heavi 3y 
against McLatchy anti his passeo- 
ger that day last winter when they 
bellied into a 2500-foot-high moun- 
tain. 

Word came late in the morning to 
the Rescue Control Center from 
Buffalo Flight Service, a Federal 
Aviation Agency facility, that Paul 
McLatchy had failed to close his 
flight plan. He was overdue in Ro- 
chester, N-Y- And checks of other lo- 
cal airports — to see if he had divert- 
ed and landed e Isewhere — h ad so far 
failed to find him. 



Missions are risky 

The call didn't necessarily mean 
that Me Catchy had crashed. Private 
pi I ots co nstan tly f o rget tote mi i n ate 
their (light plans,, nr find themselves 
putting down where they can’t im- 
mediately reach a phone. About 30 
percent of 1550 general aviation in- 
cidents investigated by the center 
lust year were dosed when missing 
pilots turned up healthy, if shaken 
or embarrassed. Mounting a mission 
itself entails some risk: sending 
ground teams into remote country, 
planes into unsettled weather. "We 
tend not to throw people in the air 
until we've verified that the pilot’s 
in trouble,” said Capt. Ed Frye at 
the center. 

Instead, for the next several 
hours, the case of Paul McLatchy 
rested in the hands of Capl. Ken Pri- 
byla, working his last shift on a tele- 
phone console at Scott before the 
Mew Year. 

"When I took over the mission, it 
looked like it was going to he kind of 
routine," Pribyla said, "It looked 
like the kind of case w here a guy for- 
got to close out his flight plan. We 
didn’t know for sure that he had 
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After electronic and other aids have narrowed 
close In. This German shepherd can pick up 

made the trip. Route checks were 
still underway." 

Concern mounts 

But as he made call after call, Pri- 
byla became more concerned. He 
learned from talks with McLatchy \s 
family in Massachusetts that the pi- 
lot had been up around 4:30 a m. + 
checking weather and preparing for 
the trip. He discovered that the 
flight had been planned partly for 
business reasons— and that raised 
his alarm. 

"If a guy’s out for a pleasure trip, 
he might decide to go somewhere 
else on a whim," Pribyla said. “It’s 
much less likely If he’s got business 
appointments to keep." 

Pribyla also got a picture of 
McLatchy as a pilot: a conscientious 
flier with perhaps 200 hours of fly- 
ing lime, a man likely to remember 



the search, trained dogs sometimes help to 
scents carried on breezes. 
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Several high-traffic area* (shaded) arc not prelected hy ITAP — reecue eld bated on com- 
puter memory. But the proven system It to expand over shaded areas shortly, 



to clone his flight plan. Late that af- 
ternoon of the 1 27th, Pribyla decided 
to step up the mission. 

At around 4 p.m. t he placed a call 
to the Boston Flight Center, a Fed- 
eral Aviation Agency facility in Na- 
shua, M.H., ami asked for help from 
a computer. 

At that moment, McLatchy and 
his passenger were preparing to 
face darkness high on the snow-cov- 
ered mountain. Both were badly 
shaken and numb with cold. 

McLatchy had regained con- 
sciousness about half an hour after 
the crash* The two dazed survivors 
stal ed at each other in the cockpit. 

“How do 1 look?" Richardson had 
npkpcl. 

"You look fine. How do I look?" 
"Fine," Both were lying, McLat- 
chy had broken eye sockets, cheek- 
bones, skull* jaw and nose. Richard- 
son's visible injuries included n long 
jugged laceration on his forehead. 

Throughout the day, McLatchy 
had occasionally heard planes over- 
head, He had flipped on switches, 
and tried to make contact. "This is 
647fi Juliet ISO, Mayday, Mayday, 

Miiyd uy." lie didn’t know thnt emu of 

his antennas had been bent in the 
crash, No one had heard his calls. 

Facing the darkness 

At dusk, he pulled open u plaid 
sleeping bag he carried in the back 
of the plane. The heating system in 
the Piper had never worked prop- 
erly. It was always too hot up front 
and frigid in the back seat, so 
McLatchy had thrown the bag in the 
plane for the sake of his passengers. 
Now the hag, and the haltered fuse- 
lage, were the only protection 
against high winds, snow and ad- 
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Wea l her satellites sometimes 
eld search and rescue work by 
pinpoint ling storms along flight 
path. Infrared photos from space 
locate I Pi under storms In cloud blanket, 

vancing darkness on the mountain. 
Meanwhile, in nearby New Hamp- 
shire, Pribyla's request for comput- 
er assistance had been passed to 
Malcolm Dodge. The assignment 
probably couldn't have gone to a bet- 
ter man: Dodge is a veteran data 
specialist who has worked with com- 
puters for 20 years. 

The system Dodge prepared to call 
into play is only a couple of years old* 
It’s called the Interim Track Analy- 
sis Program (ITAP), And — like 
McLatchy’s sleeping bag— the pro- 
gram had originally been put in 
place for reasons unrelated to emer- 
gencies. 

Basically. ITAP records computer 
conversation. It was designed sev- 
eral years ago to monitor signals be- 
tween IBM and Raytheon comput- 
ers used in air traffic control. The 
idea was that if foul-ups occurred in 
the electronic chattering between 
the two different systems, analysts 
could decide which computer was at 
fault by going over the tapes. 

Some time after ITAP began as 
computer watchdog, officials at sev- 
eral of the 15 air-traffic centers 
equipped with the system made an 
important discovery. The tape re- 
cordings contained data on every bit 
of air traffic picked up by every an- 
tenna in the center’s control area* 
Punch in a time and place, and the 
computer would print out a chart of 
everything in the air, even if no one 
had been watching a screen at the 
time. The discovery presented ana- 
lysts with a virtual time machine, 
enabling them to get a picture of any 
airspace as it was just before a plane 
went down* 

System aids searches 

Since the discovery, the system 
has done very little cross-computer 
refereeing. On the other hand* it’s 
helped in dozens of search opera- 
tions. In one case, it allowed ana- 
lysts to follow the path of a jet en- 
gine which ripped off and spun away 
from an aircraft in flight. As a result 
of the analysis, the engine was 
found on the ground near where the 
system said it had fallen. In another 
set of cases, computer printouts 
have often shown the characteristic 
tracks of small aircraft — appearing 
on computer paper as a chicken- 
track series of letters or slashes — 
entering a final spiral before crash- 
ing. 

Paradoxically, the system cannot 
be used in several parts of the coun- 



try where air traffic is heavy. The 
reason is that in five of the nation T s 
busiest traffic-control stations, only 
IBM computers were used when 
radar systems were automated. So 
designers saw no need for the re- 
cording system to keep track of sig- 
nals between computers. The pro- 
gram has been so successful in 15 
centers, however, that it is sched- 
uled to be expanded to the five re- 
maining centers. Then* perhaps as 
early as this summer, the Interim 
Track Analysis Program will be- 
come the National Track Analysis 
Program, covering the whole coun- 
try. 

McLatchy's intended course 
passed right through the radar net 
covering the northeast part of the 
country, an interlacing of radar sig- 
nals from antennas near Boston and 
Hartford, After he had grabbed 
some computer time, Dodge had no 
trouble finding what he guessed was 
McLatchy’s plane in the computer's 
memory. He picked up the path from 
Bedford, Mass,, at 6 a.m. when the 
plane took off. Then* in one comput- 
er printout after another, each re- 
vealing a different time and place, 
he had followed the plane on its way- 
The printouts had begun to stack 
up — at the end of the analysis there 
would be close to 30 sheets of pa- 
per — when Dodge spotted trouble* 

“It was a bit west of Gardner, 
Mass.,” he said. "He went down to 
the south. Then a swing to the west 
again. Then up north/' How did 
Dodge feel* watching the swinging 
line? “You always wonder,” he said. 
"Did the aircraft malfunction? Did 
the pilot have a lapse? You continue 
to track him," 

Over Vermont, the plot suddenly 
curved to the west, and stopped. 
There was no further record of the 
flight in the computer memory. 
Dodge called Pribyla and read him 
the coordinates at line's end. 



Abruptly, the mission came to a 
sharp focus. Now, Pribyla began 
making calls to search-and-rescue 
agencies near Bennington, Vt., 
where Dodge’s analysis suggested 
the plane had gone down* The site 
was miles off McLatchy's planned 
course. And Air F arce officials said 
that without the computer informa- 
tion, it would have taken at least a 




Civil Air Patrol volunteers followed signals 
from an emergency locator transmitter to 
find wreckage of commercial plane In Col- 
orado last December- As a results 21 of 22 
survived Rooky Mountain Airways flight 

day for searchers to check out the 
area. Initially, at least, spotter 
planes would have scoured country- 
side within 10 nautical miles on ei- 
ther side of his intended flight 
path— missing McLatchy's plane. 

Thanks to Dodge’s printouts, Pri- 
byla was able to tell an officer in the 
Vermont Civil Air Patrol almost ex- 
actly where to begin, Vermont 
C.A.P, Commander David A, Daw- 
son* who retired from the Air Force 
about 10 years ago, called together 
11 other volunteers. Early on the 
morning of Dec, 28, he drove 130 
miles from his home to Bennington 
fP-'ease turn to pa je 258} 
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Can you top thrs? 

Bumpers on new cars make earlopping boats more difficult than ever. The CanoeTopper 
Combo has webbed tie-downs with S- hooks that fit inlo bumper jack holes. Four vinyl pads 
snap onto the canoe's gunwates lo prelect Iba car rcol. and. two straps secure the canoe. 
About $23 from Grumman Bo-ala, Maralhqn, N,Y, 134303. 




Splash guards 

Guard againsl drownings or vandalism In your pool or large lub wilh one of these alarms, Both 
wait RoLfdiy when the water surface is disturbed and have adjustable sensitivity. Battery- 
powered Pool -Alert (left) is about $40; Pool-Alarm starts at &20€ Poof Security Pnoducls, 
2924 Scott BFvd., Santa Clara, Calif. 95050. 



Portable power for 
12* volt appliances 

Q-Beam Power Packs pro- 
vide 1 2-volt power for 
lights, tools and other ap- 
pliances that have cigaret- 
lighier plugs. Unit includes 
rochargeabte battery, volt- 
age-regulated charging de- 
vice wilh current limiter (to 
prevent overcharging), plug 
receptacle and case. Model 
1720 (left) is about $60; 
model 1721 . $80. Available 
horn Brinkmann Corp,, 
42t5 McEwen Rd., Danes, 
Tex. 75240. 





Brush up 

The Brush Gripper can be used to hook up a 
boat while fishing, fts galvanized-st&el jaws 
firmly grab brush to keep your boat from mov- 
ing too far; one at each end ol the boat further 
limits movernenl. Unit is said to release with 
one squeeze. About $5 from Championship 
Fishing Club, Inc., Virgil Ward, Bo* 1 19. 
Amsterdam, Mo. 64723. 




Take a dive 

This quartz-movement divers watch has 
been pres sure -tested to 3300 feat P the maker 
says, tl features a two-way ratchet bezel to 
avoid occidental movernenl ol the dial while 
diving and a signless steel band with infinite 
adjustment for wearing on a bare wrisl or 
over a wet suit. The UMW1 is $306 from Oa- 
cor, 161 htorthheld fid., IMorthfield, III. 
60093 
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A couple of days evaluating these new compacts convinced us 
that their foreign and domestic rivals are in for big trouble. 



by Gary Wilzenburg 

DETROIT AUTO EDITOR 



I960 Chevrolet Citation 
four-door hatchback I# shown 
a I speed above. Three-door 
hatchback in HIT trim appears 
et right, and fialch arrangement 
is shown in photo below. 



T here's nothing revolutionary 
any more about front-wheel 
drive. Many imports have it, Gener- 
al Motors’ top-line, personal luxury 
coupes have it, and Chrysler pio- 
neered it in U.S.-built, high-Volume 
small cars fully two years ago. 

But when GM, the world’s largest 
automaker [and one of its most con- 
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servative), banks the largest new- 
car investment in its long and suc- 
cessful history (some £2 .5 billion) in 
a totally new series of front-drive 
small cars for four of its five ear divi- 
sions, it's something of a revolution. 
Others have long since applied and 
further developed the system. Now 
mighty GM has endorsed and em- 



braced front-wheel drive and in- 
tends to popularise it as never be- 
fore in this country. 

The new GM compacts, known as 
*'X-ears p> in industry jargon, actual- 
ly began life as a small family car 
(SFC) project in the gloomy, fuel cri- 
sis days of April 197J. Five years lat- 
er they have emerged as Detroit's 






front-wheel-drive compacts 




C Eta lion XII two- 
door s la nib nek sport 

coupe is unique to 
Chevrolet. Other GM 
Divisions — Pa-nliae, 
Buick and Olds — have 
notch back models with 
familiar, formal roof 
lines. For the fwd 
19&G model, Chevy 
drops Nova name in 
favor o! Citation. 
Pontiac, Buick and 
□ Ids, however, retain 
Phoenik, Skylark 
and Omega on l heir 
respective versions. 



I n jl 






- J 







V6 powerplant, displacing 171 cu, in., 
is optional The 60° V6 is 
also set transversely in the 
engine compertmenL 




first truly smalt big cars, as opposed 
to frip jiJiia// cars like Ford's Gra- 
nada Monarch, Chrysler's Vo i art 
Aspen and the old Nova-series GM 
X-cars. A small big car, you see+ is 
sufficiently small in si 2 e, weight and 
fuel economy but very "'big” in 
roominess, quietness, ride, option 
availability and richness of appear- 



ance and appointments — instead of 
the other way around. 

Lighter, shorter than 79s 

By way of comparison, these f 80 
“compacts” average 20 inches short- 
er and nearly 800 pounds lighter 
than the 79s they replace. Yet they 
have significantly better interior 
and luggage room, more standard 
and optional equipment, better ride 
anti handling, better performance 
and some 30 percent better Fuel 
economy! All models ride on a 104.9- 
inch wheelbase and measure about 
68 inches wide by 52 inches high. 



Base curb weights are In the 2500- 
pound range, while overall lengths 
range from 176 to 182 inches. 

41 Wo started with five people.” 
says Chevy X-ear chief engineer 
Norm S holler. “The object was to 
shape a car around them — the inte- 
rior as well as the exterior This is 

not a four-passenger car in which 
you can shoehorn five if you must. 
This is a full five-passenger car. 1 ' 
Fully 7,5 inches of front-seat travel 
make the '80 “X M one of the most 
comfortable cars of a?fj/ size for long- 
legged drivers and front passengers. 
Yet rear-seat leg-room is increased 











more than two inches over that of 
the *7# X'dar two-door. Front-wheel 
drive allows a center tunnel just 
large enough to accommodate the 
exhaust system, and a flat (instead 
of contoured) rear seat back gives 
habitable comfort for a trio of full- 
size rear passengers. 

Other interior features include a 
removable package shelf and fold- 
down rear seat back in hatchback 
models , u h igh-lo w " ve nt i 1 atio n f even 
without aireondltionStig, and front- 
serviceable instrument panels. 
Front bench seats are standard 
(with separate seat backs in two 
doors), and buckets are optional. 

Chassis and power train 

Standard engine is the Pontiac- 
built, 2. 5- liter, cross-flow four-cylin- 
der rated at 90 hp, while a brand- 
new 115-hp, 2.8-liter, 60* V6 (de- 
signed and built by Chevrolet) ia op- 
tional. Both are mounted trans- 
versely to save space and drive the 
front wheels through a choice of 
four- speed overdrive manual (with 
long-life, self-adjusting clutch) or 
three-speed automatic transmis- 
sion. Assisted by such fuel-saving 
features as standard radial tires, 
low-drag front disc brakes and a 
part-time electric cooling fan, the 
cars have BPA composite fuel econ- 
omy ranges from 23 mpg for the V6 
automatic to 30 mpg for the manual- 
shift four-cylinder. And thanks to 
more than 600 hours of wind-tunnel 
tests, X-car bodies are the most 
aerodynamic GM now builds. 

Steering is rack- and- pinion, and 
the front suspension is MacPhorson 
struts with large-diameter coil 
springs. The Pontiac-designed rear 
suspension is a unique variable-rate 
“trailing arm twist axle" with coil 
Springs, tube shocks and a trans- 
verse track bar. Wheel bearings art- 
sealed and lubed for life. 

The engine/transmission and the 
front suspension lower arms are car- 
ried by a clever “split cradle” mini* 
frame that provides vibration isola- 
tion as well as structural rigidity, 
and one aide even pivots away for 
serviceability. Both front and rear 
sway bars are standard equipment, 
the latter incorporated aa part of the 
rear axle assembly. And the dual 
braking systems are split diagonally 
to provide at least one front and the 
opposite rear brAke if either system 
fails, 

Chevrolet Citation 

“Such a new car deserved a new 
name,” replied Chevy general sales 
manager Bob Cook, when asked why 
the division chose to scrap the relia- 
ble Nova nameplate. “When you get 
{PtoaSQ twnto pago 252} 
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Servicing CM's 



Transverse Installation of Four required moving water pump to side of engine. 



L ika a traditional bride, GM's new Noe of 
transverse -engine twd cars have under 
the hood something borrowed and some- 
thing new, On loan is the Pontiac Iron Duke 
crossllow tour-cyii rider, and Ire ah ok the 
drawing boards are a 60* Chevrolet V6 and 
manual and automatic transaxias. Since 
they're Installed across the engine compart- 
ment, both power-train combinations call for 
some new approaches to service. 

The Four end V® both have been laid out 
for paaaable-at-least access to routine ser- 
vice items, but i he Vg Is clearly the easier to 
work on, 

The V© 

You must reach over the V6 engine, or 
work from the aide, 10 get at the rev bank's 
three sparkplugs, but there's a good hall-foot 
of clearance between the plugs and the fire- 
wall. so It's really ncl a problem . The plug- 
wire nipples have built-in grips, so you can 



Dipstick tor engIne-oM level Le right up 
front on V6 and has convenient handle. 



Sparkplug boots' built-in gripe make H 
easy to remove Ignition cables. 



disconnect the wires without a special tool. 

The Ignition distributor le conveniently 
mounted between the banks, so there's no 
sweat making timing adjustments or hooking 
up a tachometer. Timing marks are al the 
pulley end of I he engine and reasonably easy 
to read. Bolh the oil titter and the lual pump 
are on the front side ol (he engine, and al- 
though you gel at them from underneath, 
they present no service problems. 

If there Is any difficulty In routine service, It 
would be in the drive belts. You can reach all 
the adjustment points, but ITs tight going. Al- 
ternator service on aircondltiooed models Is 
strictly from underneath, because the com- 
pressor Is mounted just above it on the (font 
Side. 

Underhood room in this type ol car is In- 
variably at a premium, and a significant 
amount was saved by the Installation ol a 
redesigned, higher -output Pulsalr ay stein in- 




1980 front-wheel-drive compacts 



stead of an air pump, Pulsair, that diaphragm 
device triggered by exhaust gas vacuum pul- 
salterns, eliminates a let at hardware end 
plumbing, but until ihe new design, It was 
limited to engines that do not require a lot of 
air In ihe e xhausl . T here's a Pulsair cann Ister 
tor each bank of the VS. 

The new V6 engine is m-etnic (as are the 
body and most other parts of Ihe car), so 
have the right wrenches handy. M s a very 
conventional push-rod powerplanl. however, 
although the GO 1, bank indination is new for 
GM, which has been making V6a by chop- 
ping cylinders off 90° VB$. The 60° inclination 
tor a V6 permits an even -firing, Inherently 
balanced engine. So when you gel ibis one 
tuned right, it should be smooth. 

Emphasis on simplicity 

Because the emphasis was more on relia- 
bility and simplicity than technical novelty, 
the V6 should pose no problems even tor the 
advanced Saturday mechanic doing major 
work. There is a sublte difference for which 
you should be prepared, however; Aside 
from the cylinder-head and intake- manifold 
joints, there are no gaskets. Sheet-metal 
pans such as rocker cover and oil pan usd a 
room-temperature -vulcanizing silicone paste 
instead of a gasket, and machined-surface 
joints have a coal of an anaerobic sealant, 
which cures in the absence of air. Neither 
material takes a compression set. sc routine 
retightening should rarely t>e necessary. If 
you have lo take apart a joint, make sure you 
have the right paste for repair. You can't use 
them interchangeably. 

If if seems strange that a V6 is easier to 
service lhan a stiaighl Four, H shouldn't be. 
The V6 was designed specifically lor the 
transverse Installation, so everything could 
be positioned after lots of thought. Addition- 
ally, putting the carburetor and distributor be- 
tween the banks is a natural arrangement 
that happens to work very well for service on 
a transverse installation. 

The in-line Four 

The Iron Duke isn't a service disaster — 
you can get to whal you must — bul it's well 
short of a Saturday mechanic's dream. Both 
the oil filter and luel pump are on Ihe back of 
the engine, end you'll have to work in tight 
quarters— between the engine block and the 
steering assembly— lo get to them and make 
any repairs. 

The sparkplugs are ell on the front side, so 
they're no problem, but the distributor is on 
ihe back side , and getting to the lock bolt for a 
liming adjustment or distributor removal is 
Strictly a leal-your-way Braille operation. The 
timing marks, however, are among the eas- 
iest to see on any car. 

Although the distributor location is tough, it 
isn't exactly a joy an a tore-aft installation, 
either, and there's actually one aspect that's 
easier with the transverse installation; hook- 
ing up a tach to the distributor-cap Mange, On 
the tore-aft, il's practically a blind pb in tight 
quarters. With Ihe engine mounted trans- 
versely. tha side of the cap flange virtually 
faces you. 




Timing marks on Four ara oaay to read; 
distributor-lock bolt ia hard to reach. 



As it was made tor too Toro aft installation, 
Ihe Iron Duke is a hit loo long for transverse 
mounting, so Pontiac shortened it by moving 
the water pump to the side, Pontiac wanted 
lo keep all other accessories i n the same lo- 
cations, so the hett arrangement Is a bit un- 
usual. Two belts wrap around the alternator, 
crankshaft, power-steering pump and water 
pump. The water-pump pulley, however, has 
a third groove lor a belt to run the aircondi- 
tioning compressor, The alternator 1$ at ihe 
top of the engine and very accessible, and 
ovoraJl, bolt service is probably a bit easier on 
the Four. 

Tran sax laa 

The transaxle inslaiialion for both manual 
and automatic transmission models is com 



ventionai, but each has a design feature 
you'll like. 

The manual comes with a self-adjusting 
clutch, and this one is tor real. The British 
used to call their clutches self-adjusting be- 
cause they had a carbon ihrowout bearing, 
and In theory, toe carbon wore at the same 
rate as the friction disc so that free play was 
always maintained. Unfortunately, the theory 
was better than toe practice, because toe 
carbon wore out white ihe Inctioh disc re- 
mained usable. 

The GM arrangement resembles a ralchel ; 
The dutch is cable-operated , and the cable Is 
attached to a spring-loaded quadrant with 
teeth at the pedal assembly. Just above Is a 
tiny, toothed, spring-tofided pawl that rests 
against the quadrant. As the friction disc 
wears, the cable must become effectively 
longer to permit the Ihrcwout bearing to 
come back farther and maintain the desired 
tree play. 

The cable does this by pulling on the quad- 
rant as much as necessary, and toe quadrant 

(Pfa$S& turn fa page 357) 




Fuat pump on V6 El next lo oil fitter; both 



are reached from front underside of car. 




V6, seen from the driver'* aide of the engine, gives easy access to distributor. 
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She S Stttl sn official Navy 9hip r end OouU! 
be reactivated should the need arise bill 
pari or tho ba I Hash Ip US$ Missouri, moored 
iri Bremer ton. Wash., is open to Ihe public, 
rhe de$*rO)f*r USS The Sul/firans jbelowb 
now a memorial m Buffalo. N.Y. honors 
five broil .ts killoikm viljlNl, 



Harbor. Gun lurresa f r rghl) lie in 
a lark contras I to die while siruc- 
lure of Hie shrine 



Sunce 1362, more than TO ititlJmn 
Americans have paid their respects 
di Ihe Ariaona Memorifil In Pearl 
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Oldest Intact American warship Is the gunboat Pfritodelphta, on exhibit In the Smithsonian. 
Sunk by the British on Lake Champlain In 1776, she was both designed by and under the 
command of Benedict Arnold, a patriot and hero on that particular day. 



A diverse armada 

The Art sort a casts a spell. Like a 
national skeleton, a relic, a shrine, 
she generates a special emotion. Yet 
this is only one of dozens of former 
U.5, Navy ships which have, in one 
fashion or another, been preserved 
as memorials. (The former battle- 
ship Utah, converted to a target 
ship, was also sunk by the Japanese 
on Dec. 7, 1941. It. too, can be seen at 
Pear] Harbor.) Located in 39 states, 
they comprise a unique armada, ev- 
erything from mighty aircraft car- 
riers to the 57-foot oaken gunboat 
Philadelphia > on display at the 



Smithsonian in Washington. The 
Philadelphia, both built and sunk on 
Lake Champlain in 1770, is the old- 
est intact military vessel presently 
on exhibit in North America. 

In a class by itself is perhaps the 
best loved old warship of them all, 
the USS Constitution, better known 
as Old fronnides and visited by more 
than a half-million people a year at 
her berth in Boston, Despite this 
constant flow of tourists (nearly a 
million during the Bicentennial), 



Constitution is not officially a me- 
morial, but a "USS," a United States 
Navy ship still in commission and 
serving as the flagship of the com- 
mandant of the First Naval Dis- 
trict. 

The Navy's oldest ship 

Another famous ship of the Revo- 
lutionary period is the frigate Cok- 
stellat ion f a sister ship to the Consti- 
tution , one of three warships or- 
dered constructed by George Wash- 
ington in 1794, Constellation, which 
is now berthed in the inner harbor of 
Baltimore, was the first of these to 
be launched, making it the oldest 
ship of the U.S. Navy, although no 
longer on commission, 

Two notable old ships from other 
wars are the reconstructed brig Ni- 
agara and the ironclad gunboat Cai- 
to. It was in the Niaga rtt, while fly- 
ing hia famed battle flag, “Don't 
Give U p The Ship,’ f that Commodore 
Oliver Hazard Perry defeated the 
British on Lake Erie in the summer 
of 1813, After the battle he reported 
to the Secretary of the Navy, “We 
have met the enemy and they are 
ours . . . " 

Niagara eventually went to the 



Now berthed In Philadelphia with the WW II sub Becuna alongside, the cruiser Olympia 
was Admiral Dewey's flagship at Manila Say. Her captain? Grid ley. of course. 



I t was once a United States Navy 
Ship. BBSS); now it is a sunken 
sarcophagus, 608 feet long. Its guns 
have been taken away, also its 
anchors, it? great bronze bell and 43 
pieces of silver service, which was all 
divers could find in the shambles of 
a pantry near the office rs T mess. But 
the flag is still raised and lowered 
each day over the battleship Ari- 
zona and in her dark and flooded 
compartments, the bodies of 1102 of 
her crewmen have slept now for 
nearly 38 years. 

More than 10 million Americans 
have made the pilgrimage over 
Pearl Harbor's blue waters to pay 
their respects at the Arizona Memo- 
rial since 1962, Some of them conic 
expecting to see a shattered battle- 
ship, some anticipate a monument 
or a movie or a cemetery with 
crosses row on row. What they find 
is a graceful white bridge, which 
seems to float just over the water — 
and below, the barnacle-encrusted 
outlines of a warshi p, with schools of 
fish hovering and darling over its 
decks. It is a moment of history pre- 
served, like a specimen in a bottle. 
One great circular gun turret (oppo- 
site) protrudes above the tides like a 
rusty manhole without a cover. Oil 
still seeps from the sunken hull and 
spreads in rainbow patterns on the 
water. 
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bottom through nogleet and decay h 
but was raided in 1913 and complete- 
ly rebuilt. The ship is on dry land to- 
day at Erie, Pa. 

The river gunboat Cairo is in the 



early stages of restoration at Pasca- 
goula, Miss. When the five-year pro- 
ject is complete, she will be returned 
to Vicksburg as part of a National 
Park Service muaeu m which will tell 



the story the ironclads played on in- 
land waterways during the Civil 
War* Finding the Cairo was a his- 
torical puzzle which took years to 
solve; raising her from the gluey 




T he USS L&xington, oldest opera- 
tional aircraft carrier in the world, 
is destined to become a memorial at 
Pensacola, Fla., one of these years. It 
was supposed Lo have happened Ihis 
year, but Lexington just refuses to end 
her usefulness lo the US. Navy. 

Stripped of her armament, she con- 
tinues in service as a training carrier 
and is not now scheduled to be de- 
commissioned until 1931. Meantime, 
the folks in Pensacola can watch the 
lively Lex move in and out from the 
Guff on a frequent schedule. 

Few ships have such a varied and 
distinguished history. Commissioned 
in February 1943 as CVI6, the Lex, 
fifth Navy ship (and second WW II 
carrier) to bear her name, was in the 
thick of the Pacific war almost at once. 
She was the flagship of Vice Admiral 
Marc A. Mitscher and his swift Task 
Force 38. She survived a major kami- 
kaze attack and became known as Hie 
ship that couldn’t be sunk. Because of 
her topsides paint job, they also 
called her "the Blue Ghost." Her 
planes destroyed more than 850 en- 
emy aircraft and sank or damaged al- 
most a million tons of enemy shipping. 
She was decommissioned for the first 
time in October 1946. 

At the time of the Korean War, the 
Navy decided it needed Lexington 
again. She was completely refur- 
bished, fitted with an angled flight 
deck, then recommissioned in Au- 
gust 1955 as CVA16. She remained in 
the Pacific until 1962, serving in part 
as a qualification ship for fleet pilots. 

In October 1962, Lexington came to 
her present base at Pensacola for the 
first time and was given a new desig- 
nation— CVS1 6, an antisubmarine car- 



The Lexington~one 
memorial still at sea 
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ner with patrol duties in the Gulf of 
Mexico and Caribbean. 

Lex entered the final slage of her 
naval career in July 1969, when she 
was once again refitted and redesig- 
nated, this time as CVT16, naval train- 
ing carrier. As such, she qualifies over 
2000 U S Navy pilots a year, provid- 
ing them their first experience of land- 
ing jet aircraft on a ship's deck -also 
their first taste of being catapulted 
from a carrier into the wild blue with a 
mighty steam-powered shove. 

So many planes have landed and 




been launched from the Lexington's 
decks lhat the Navy has almost lost 
count. The total may exceed a half- 
million before final decommissioning. 

Lexington today is far from a ghost 
Ship. Her lop speed of 27 knots is only 
about three knols slower than it was 
when she was new 35 years ago Her 
Might deck still swarms with aircrew- 
men in their many-colored uniforms, as 
fledgiing Navy tailhookers screech to 
arrested landings where their fathers 
might once have been "waved off." 

tf there is a nostalgic corner on Lex- 
ington , it may be the now unused flag 
bridge with its two great swivel chai rs, 
where the likes of Nimitz and Halsey 
once sat and determined the course 
of history. Not lo mention Glenn Ford, 
who perched there and deliberated 
like a real admiral in the epic film, The 
Battle of Midway, 

The old admirals may be gone, but 
on Lexington's bridge a new genera- 
tion of naval officers carries on the 
tradition,— C.B. 
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‘Torpedos . . , los!' 

It s not one of ours, but the German 
World War II submarine U-50S is still 
one of the prime attractions at Chicago's 
Museum of Science and Industry. Its 
capture intact off the African coast in 
1944 by a task group, led by the carrier 
Guadalcanal, was the first U-S. Navy 



seizure of an enemy ship on the high 
seas since the War of 1812. Damaged 
and forced to the surface, the sub was 
towed to Bermuda, hidden there until 
war's end. Visitors are often impressed 
by the quality o( wood joinery and cabi- 
network inside the vessel. 



Periscope photo of a Japanese cruiser sinking was taken by t/SS Croaker, Is on display at 
Groton, Conn, Though Groton-built, USS Cobra (right) Is a memorial at Manitowoc, Wis„ 
where 28 WW II submarines were built — end none remain Intact 



mud of the Yazoo River in 1984 was 
an engineering task which required 
four derricks with a total lifting ea- 
parity of 1000 tons. The Cairo's mu- 
seum will be finished this fall; the 
sbi p itself can be viewed only from a 
distance until the restoration is 
complete. 

Such fa the affection of Americans 
for their Navy and the part it has 
played in the nation’s history that 
even bits and pieces from famous 
ships are preserved in almost every 
state of the Union: an anchor here, a 
bell there; conning towers, guns, fig- 
ureheads. propellers, mainmasts, 
turrets, flags, wheels — even bilge 
pumps and mess tables, 

Retired fleet impressive 

The greatest attractions of all, 
however, are the many warships of 
World War II which have become 
memorials, notably in the hist de- 
cade, These are the ships which peo- 
ple can recall from a war many still 
remember; actors in a great drama, 
heroes of a global contest, 

Counting only ships which saw 
service in World War U and which, 
unlike Arizona, are still afloat or in- 
tact, this retired fleet consists of five 
battleships, one carrier (soon to be 
three), two cruisers, two destroyers, 
1$ submarines* one destroyer escort* 
countless smaller craft such as mo- 
tor torpedo boats* mine sweepers, 
—even one captured German sub. 

Despite its age, dispersion and de- 
commissioned status, this adds up to 
a naval force of awesome potential, a 
“navy'’ worthy of several world pow- 
ers, Norman Pol mar, former U,S, 
editor of Jam s Fighting Skip*, cal- 
culates that among ocean-going 
navies, the U,S. memorial fleet 
would rank fifth in the world, right 
behind the U.S., U.S.S.R,, Britain 
and France, Britain and Fi ance, for 
example, have only two aircraft car- 
riers each and the Soviet Union but 
one. No other nation has even one 
battleship in commission. It is easy 
to speculate that in the hands of a 
South American dictator or si Middle 
East oildom, a naval force the size of 
America's memorial fleet could up- 



set. any regional balance of power. 

It was in 1958 that Congress 
passed legislation which authorized 
the Navy to transfer obsolete or con- 
demned vessels to states, territo- 
ries, municipal corporations or non- 
profit private associations. The re- 
cipient of a Navy ship must agree to 
provide an acceptable towing and 
berthing plan (tows are almost al- 
ways necessary; in some cases pro- 
pulsion machinery has been re- 
moved from the ship) and must also 
maintain the vessel in ji condition 
satisfactory to the Navy, Most im- 
portant, any group taking over a 
Navy ship must show evidence of 
having sufficient funds to do the job 
right. This can mean having as 
much as $3 million in the bank. 
It’s an approval not easy to earn. 

The purpose of the program, after 
i 'Pfcaso turn io pa u e 280 ) 
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Under attack by Japanese aircraft (top), the 
carrier intrepid survived, was back in the 
Pacific off Korea, even later off Vietnam 
(center). Funds are being raised to convert 
the ship, now in Philadelphia, Into a New 
York City aviation museum. 
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To the rescue 

There are times when thin ice or surging, 
waters pose as great a threat to rescuers 
as to the rescued The Res Q Dek is said 
to eliminate this clanger because of its two 
large, inflatable pontoons. The flotation 
bags are inflated by gas canisters in sev- 



en seconds, and the whole unit can be 
deployed by two people in less than a 
minute from a paramedic van. According 
to the manufacturer, New Products Safe- 
ly Corp. of Alsip, III, the unit has enough 
buoyancy to keep 20 people afloat. 




New uses for 
fiber optics 




The fiber optic "dipstick " held above is 
one of several digital measuring devices 
that have been converted from analog op- 
eration through the use of fiber optics. 
Designed to measure temperature, pres* 
sure, flow rate, rpm and the like, the in- 
struments are particularly suited to the 
development of all-digital aircraft. The 
use of fiber optics has severe! advan- 
tages The dipstick, for example, can 
measure [et fuel level safely because 
there is no electricity lo cause a spark, 



Recycling 
tired tires 

Just before water started to trickle into the 
reservoir of the recently completed New 
Meiones Dam near Sonora, Calif., the 
tires ol the earthmoving equipment used 
to build; the dam were recycled. Neatly 
stacked {right, top), the 400 tires will 
serve as a spawning and leedlng area for 
schools of fish, Holes were drilled In the 
lire carcasses lo let air out when the res- 
ervoir fills to its 30-fool depth 
Servicing quite a different sort of 
school, the playground at right is also 
made from old tires. An organization 
known as Tire playgrounds Inc., ol South 
Orange. N.J., claims to have developed a 
way to build safe, inexpensive play- 
grounds, using old rubber and volunteer 
labor. The system has been used in over 
100 playgrounds, and with the volunteer 
labor, it’s said to allow construction in one 
weekend at a cost of $1500 to $2500. 
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Personal transportation for the handicapped 



Why is the handicapped boy above wear- 
ing such a big smile? Because, thanks 10 
some simple modifications of his tricycle, 
he can now ride around like olher kids 
Free plans lor the modifications are avail- 
able by writing to: Tricycles., Corporate 



Public Rotations, R J. Reynolds Tobacco 
Co,, Winston-Salem 



miles, according to inventor Robert 
Brewster (above). Speed and dutch con- 
trols are a bit crude on this first model, but 
could probably be mounted on a swing- 
away handle. Driver steers by applying 
friction to chair wheels with gloved hands. 



N.C. 27102. 

Meanwhile, a New York invenlor has 
built a quick-detach H gasoline-engine 
power unit for wheel chairs. Top speed is 
about 10 mph, and range is about 40 



Air-powered 

cartridges 

These recyclable cartridges use com- 
pressed air and air-gun pellets instead of 
powder and bullets Made in Britain, 
they're used lo reduce police training 
costs and lower lead pollution at heavily 
used firing ranges, After use, the rounds 
can be recharged with compressed air; 
properly maintained, they are said to 
have almost unlimited life. They fit a wide 
variety of standard lawenforcemenl 
weapons vie the insertion of a barrel liner 
to reduce the bore. 



The McDonnell Douglas F/ A- 18 Hornet is percent of the fighter's weight is corn- 
shown at its recent rollout. As a dual-role posed of graphite epoxy composite con- 
fighter e scort/a ttack a i rc raft , it i s part of a slruction . If also f eatu res 360* p i lot visi bi l 
(rend towards muili purpose planes, Teh ity and digital flight controls. 
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Chess master Shelby Ly- 
man moderates a game 
between computers Chess 
Challenger 10 and Boris 
in New York s tamed Mar- 
shall Chess Club, The 
computers both pul up ly- 
ri-ous lights and proved 
— like humans — a good 
computer never says die? 




THE 

COMPUTER 



Electronic grandmasters 
go at it in 75-plus hours of 
grueling tournament play. 



by Shelby Lyman 



C hess-playing computers fill de- 
partment store showcases 
throughout the country f their ar- 
rays of buttons and glowing red 
readouts an intimidating sight. Just 
the thought of a computer that can 
play chess — that can “think'' — 
seems almost unbelievable. 

But play chess they do, and they 
can play a good game! Will you 
answer the challenge of man 
against computer? Anri, if so, which 
of the machines is for you? Each of 
them, in their advertisements, 
claims to be hotter than the others, 
What's the real story? 

To find out, we took the four most 
widely available of these chess-play- 
ing think tanks — Boris ($300 from 
ChafitK Inc,), Chess Challenger 10 
($300 from Fidelity Electronics), 
Com pu Chess ($180 from DataCash) 
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and Chess Champion ($100 from 
JS&A) — and pitted them against 
each other in a real donnybrook of a 
round-robin chess tournament. We 
were looking not only for a winner, 
but for an insight into how these ma- 
chines really are to play with. 

Computers, like humans, think 
better when given more time. It was 
possible to have games that would 
go on literally for days. Instead, we 
chose to simulate a home environ- 
ment nnd allow each machine no 
more than an average of one minute 
per move. It seems that our results 
justified our choice. After the tour- 
nament, we handicapped the stron- 
ger machines with shorter “think" 
times. They still defeated their 
weaker foes, 

As shown at right, Boris and Chess 
(Ptease turn So page 284) 



ClttH 

Chtll*fi.g*r CompdChti* Chaaa 
14 Borla II Champion 

Chtai 
ChaNenfl«r 
14 

C«npuCha«i 
II 

Ch*M. 

Champion 



F>nal Standlnga; CH&S9 Challenger 6. fiorla 4, 
CompuC-he aa 1 1 2, Choss C-hempJon 0 





1,1 


1.1 


1,1 


0,0 




1.1 


1.1 


4,0 


0.0 




1,1 


0.0 


0.0 


0,0 


— 



This round-robin scorecard Is u»d byi 
cross-referencing 1h* computer players.. 
Note that Boris, for example, won both as; 
White end Black against Chau Champion) 
(1,1) and that Chess Champion Inst both oh 
the games it pi eyed against Compu-Chessi 
(0,0). This type of scorecard is standard lm 
many of ihe actual chess tournaments that! 
are sponsored by the United States Chess; 
Federation (USCF). 









CN?&s Challenger 10 from Fidelity Electronics was declared the winner of Ihe tourney. 



Baris | below), from Chdlllz, Is 
moal personable machine— be- 
aides playing a quite respectable 
game. Me delivers some SO pro* 
g rammed comments, from pleas 
to outrageous Insults. 






JS&A'a Chess Cham* 
plon retails al S100, low- 
est price Of units tested. 
Though II finished low, 
It's a fun computer for 
playing or learning 
chess, 



Co impactless, made 
by Data Cash Sys- 
tems, can play dif- 
ferent variations of 
chess as well as ran- 
dom middle-game 
situations. 



DANGER LURKS' 




CHESS CHALLENGER 



AFTER 24 . a 5 -Men 



BORIS 

ABCOE FGH 



WHAT IS BORIS'S 



ONLY PLAYABLE MOVE? 



The following game is a sample of our tourna- 
ment ehess-compuler games. The nqlslipnal 
system we use is simple— In !ae(, much sim- 
pler than systems used in most chess 
boohs, 

Each move is described by giving |he miiial 
and linal square ol the piece moved. And each 
square is described by obvious letler*and- 
number coordinates For example, the first 
move m the game is given as E2-E4, The pawn 
on the second square, on the E tile, moves two 
squares forward to Ihe fourth square on that 
same lile. Black's answer, D7-D5, similarly 
means that black's pawn, on the govern h 
square on ihe 0 file, moves two squares to ihe 
fifth square on that file 

The next move, E4-D5, represents a cap- 
ture. The white pawn on the E4 square has 
gone to Ihe US square where it has captured 
the black pawn. And so on , , . 

You will lined that ihe play is energeNc and 
highly tactical The machines go at each other 
In a virtual sluglesl But Chess Challenger wins 
a substantial advantage when It slyly traps So- 
ns’? queen. Then, with admirable aggressive- 
ness. It switches 10 Ihe ttmgside and mate? 
black's king. Even on the liflh or sixth time 
around, 1 found the game lun to play over. 



CHALLENGE!!. 


BORIS 


CMALLeNOEfl 


BORIS 


1 62-64 


P7-C5 


20. AT. Afch 


oa-E? 


2 E*-EH 


C7^M'?|| 


27 Fl-QI 1 


Fft-H# 


1 Db ce 


se-ca 


22. DP-F 1 


Hfl-C 1 


4 flt-FS 


CB-04> 


23 At -Cl 


ofl-ce* 


ft F3-0* 


be -04 


24 FI-63 


DH-Op 


8 Fi-ES 


E7-ES 


2S A1-B*cn lfl 


E7-F77-? 


7 C2-C3 


04-64 


28 Ct-df 


02- D left" 


b ei-fr?* 


£4-08* 


77 E3-D1 


F6-CS 


9 02-0* 


68-04 


78 01-63 


CE-Fft 


10, Pi -CM 


Cft-Efi 


ib E3-F5 


Ofl-F6 


11. B1 -OE 


f7-Ffl 


V) BB-07 


CB-C7 


12. E2-H&cn 


Q7-GG 


V 07-F& 


08 -£7 


13 K&-E3 


Cft-JUk-h 


32 Et*-B3Ch 


Ff-G7 


14 Fft-E7 


B7-BE 


3.1 F5 -CE 


C7-ce i » 


n D4-031 


Aft -68 


34 ea-*4 


HH-£ft 


1ft A ? M' 


Eft-Fa 


35 04 -G4t»» 


□7-Hft 


*7 D3-63ch 


W-6ft 


3ft Q4-HSI 


Ea-ee?? 11 


18 E3-C5ch 


£8*00 


37 H5-H7 




is, ea-A7* 


Eft-06* 


m*ft*l 





1 Ben ts'a chirnflofiatic opo . vsg ij,i mbit 

2 Moving piece agam pramaLuraly and I hum waging ihtto 
g. why nor avnpry m*h*t 

a. WoaLmg cimn ,-.'ny7 

5 . Ttv iigM dnciHon WM* can barely laho prices 
6 To protect Ihrt iDrealenaOi rook 
7. Winy'’ 

A Wby? A esflipuhn 1 move Ihnt drivers you bananas 

& Poor Bonn ds#*n'l |«« mnsf * commg 

IQ. Closing the not by protacluvg rlvj pawn 41 a? 

1 1. Whal ala*? The queen 14 Imppee 
IE Whyl 

13 Boris ieeq?lK:tiew saves tbo ttvaateneo rook, oui over 
look* iba mate 
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Bargain float 
trips near 
home 




Check local waterways and you 
may find new places to paddle 
not far from your own back yard 



by E* L. (Buck) Rogers 








Y our boat drifts lazily around the 
bend of the river and you atop 
Ashing to watch a startled doe leap 
from the water's edge into the 
thicket. Ahead you may hear the 
muffled roar of another stretch of 
Whitewater rapids to navigate. Be- 
hind are memories of big fish that 
got away, steaks sizzling over a bed 
of hot coals, mist-shrouded dawns, 
and evenings spent around a camp- 
fire listening to the whisper of the 
river. 

Such is the appeal of a wilderness 
float trip, and it's an outdoor expe- 
rience which is growing more popu- 
lar each year. It also costs a bundle 
of money. In the Ozarks, and on 
many of our western rivers, the 
price tag of a three-day float ex- 
cursion for two persons can approach 
$500. 

But what if you could do the same 
thing in your own back yard for 
just a few dollars? You can. Here's 
how* 

As an example, the Niangua Eiv- 
er in central Missouri is considered 
anything but "wilderness/* In its 
upper reaches, it flows through a 
state park jammed with trout fish- 
ermen, sunburned swimmers, camp- 
ing rigs and yapping dogs. The 
lower portion forma one of the arms 
of the Lake of the Ozarks, which 
attracts hordes of locals and midwest 
vacationers. At first glance, the 
Niangua would not seem a likely 
place to escape honking horns and 
the press of people. 

But it ia. For 20 mi!ea t between 



the two concentrations of civiliza- 
tion, the Niangua is an unspoiled 
scenic stream which is ideal for a 
three-day wilderness float. It'a not 
unlike thousands of other streams, 
some of which flow near your own 
back yard. 

Proving the point 

To prove the point, four of us 
floated this stream recently. We 
took two car*, loaded a canoe on top 
of each, and filled the trunks with 
grub box, coolers, sleeping bags, 
turps and plenty of beer. Then we 
drove to our upstream access point 
and unloaded everything on the riv- 
er bank. Two of us stowed gear in 
the canoes while the other two in 
our party drove the cars to the 
downstream landing where we 
planned to end our float two days 
later. Leaving one car there, they re- 
turned with the other just as w T e 
completed loading. 

We embarked at 3:00 p.m. Know- 
ing from experience that good 
campsites are difficult to find, we'd 
decided that in two hours we would 
start looking. Meanwhile, we tied on 
spinners and caught 10 trout ua we 
drifted, keeping six for our evening 
skillet. 

Two hours of daylight were left 
when we found a broad gravel bar 
three miles downstream at the foot 
of a riffle, overlooking a deep hole, 
with n rock bluff on the other side 
of the stream. It was scenic, offered 
an escape route in case of a flash 
flood, and probably would be rela- 



tively free of mosquitoes* In our 
party was Lloyd, an old friend; Doc 
Hols man, now known as the "gravel 
bar gourmet;"* and his friend Char- 
lie — all congenial and relatively 
knowledgeable outdoor amen who 
made short work of pitching camp 
and sharing the chorea* In 50 min- 
utes everything was in order, with 
sleeping bags spread and equipment 
laid out where it could be easily 
reached during the night. 

Evenings are among the high- 
lights of a float trip. First comes 
cocktail hour while the fire burns 
down to a heaping bed of red coals. 
Then the rack of ribs goes on the 
grill to cook slowly at the edge of the 
Are, Salad is prepared and the 
spinach sou file, frozen in a plastic 
bag, goes in n pan of water to thaw. 
With everything almost ready, the 
trout are arranged in a big frying 
pan to brown over the fire. 

Then, in a few minutes we grab 
plastic plates and heap them full 
while Doc uncorks a bottle of wine. 
After dinner, chatting around the 
fire, we plan the next day, , Often 
sleep does not come quickly on the 
fPltasB ium to pane 2S6i 



On a ZS-cent county map, Ilka one 
from the Missouri Highway Dept 
(right), mark likely launch and 
haul-out points (A, B, C, D), Easy 
weekend final would be hallway 
tram A la B (3 miles) on m Friday 
tale a Her noon, ft miles Saturday 
toward C and haul-nut Sunday at 
C. The c-to-D stretch adds a day. 
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6 MILES 



11.5 MILES 



Setting up for ihc night means pick- 
ing a level spot above high water 
where breezes blow away bugs. 



6 MILES 



Cara at haul-out points load up 
canoes and gear to shuttle peddlers 
down river or lake them back home. 



amidships, 
carefully 
les, rapids. 
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The men behind 



by Pack Bryan 
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in winner'! circle (a|>ov«) ta riding mechanic Jiggar 
Jobn*on H left, who fOt±a with Wilbur Shaw l*r hi* 1S37 
wln.'Shivr-dllmar* Special fbelowl a#i 
a new record ot 113,580 mph, 
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R emember the days of the two-mart 
cars at J ndy ? They ran from 1011 
through tfH22, and then again from 
JEUQ through IOJiT. A rifling mechanic 
sat alongside the driver throughout 
the rate and it wasn't a job for the 
faint-hearted! Cleon Tv ham veteran 
rider of the second era. once described 
his experiences as "afternoons of 
stark terror." 

Picture the Speedway in the '20s 
and "JOs: Two and a half miles {if 
rough -riding brick pavement, often 
slippery with spilled oil; rock-hard 
tires carrying U0 to SO pounds of pres- 
sure; open-cockpit cars without safety 
belts; two men wedged behind the 
whe el. not quite si de - by -side, t he d r i ve r 
on the left, a shoulder in front of the 





the machines 



mechanic; cars running often within a 
foot of the outside -“retaining” wall. 

"It wasn't the drivers whose heads 
ami arms were barely scraping the 
wall, it was ours/" exclaimed Tcham 
"No winder they were so brave; they 
had lis as cushions]" 

Ernie Olson* on the other hand, one 
of the great mechanics of the 1920s, 
knew that's where he wanted to be 
during a race* despite the dangers and 
kidney-pounding ride. And it was a 
hard ride* too. Shock absorbers, if they 
were used at all, were crude affairs 
that usually didn't last past the first 
100 miles* So* to keep the car from re- 
acting to spring rebound after every 
bump T they just used harder springs. 
In that little nugget, by the way, lies 



Louis Meyer* Indy's first three- 
lime winner, it at 1h* wheel In 
these pholos with brother 
Harry on 193? fide. Pushing 
It Lawson Harris* riding 
mechanic In two of 
Meyer'* Indy wins. 







But look at the Indy mechanics' job now! 




WHS® 



Colorful fleets of mobile machine shops pull into 
the infield during the mad month of May. The 
huge, 40-foot trailers are decked cut with lathes, 
milling machines, drill presses, electric welding 
equipment and tons of tools. Dan Gurney's Eagles 
are borne ig ihe Speedway in this big rig where his 
mechanics spend hundreds of hours In pursuit of 
Ihe Indy $0Q win. All photos ere ol Dan's dg except 
for Ihe Parnell! Jones "pit wagon" (middle loft) 
which has ir&nslucent rooi lor good Mghl inside. 



the genesis of the common assumption, 
that u cur must be heavy to ride well- 
Riding with Jimmy Murphy in the 
lust rate of two-man ceiis in 1922 f 03- 
son knew he H d be in for a beating and 
bound his whole torso in heavy surgi- 
cal gauze. Within 5 hours. 17 minuter 
and 31 seconds, according: to racing 
historian Griffith Horgesoii — l heir 
winning time • -mechanic ErnieOlsnn 



was lighter by ebo'r n pounds. 

Ray Harroun had proved, while rid- 
ing alone to victory in the very first 
500, that the riding mechanic nally 
wasn't necessary fur a dosed-course 
race, Hut every one of the other MO 
cars in the 111 1 1 race had two occu- 
pant a and it wasn't until Tommy 
Milton won his second 500 in 1923 that 
another driver crossed the finish line 



without a mechanit’ riding with him. 

In the early days of racing, when 
must races took place im .the open road, 
an extra man necessary to he 1 1 1 
the driver lind his way. ■ hangc ;■ tiro, 
tlx a sputtering engine ami, if things 

were going well, took beck to check the 
competition- When public pressure 
moved racing off the roads and onto 
the many dirt-surfaced horse trucks 
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Gasoline Alley — 3 tew rows ot 
wooden garages — is where 
mechanics work wonders, often in 
the wee hours d the morning before 
Ihe race, to eddllion to the equip- 
ment shat racing i earns bring lo Indy, 
the Speedway maintains a tool 
crib; other outfits set up shop for 
spec ta li zed services 1 ih e i i re ( wn eel 
b alanc inq and f ront-e n d a tig n me nt. 



around the country, the riding me- 
chanic went along. 

There really wasn't much for him to 
do in closed-course racing, however. 
He wasn't needed as a navigator, and 
there were pit ere was available for help 
in refueling, changing tires, and mak- 
ing necessary repairs during it nice. 
True,, he could work the ride-mounted 
bicycle pump that presumed the fuel 



system, and he could listen for telltale 
knocks, clunks and thumps. He'd keep 
an eye on the gauges, another out hark; 
mostly he hung on and prayed. 

Peter DePaoIn, winner of the >00 
in 1925 and the first man to average 
more than 100 mph, attributed much 
of his success tn all that he’d learned 
"riding with Unde Ralph/ His uncle 
had determined that he ruukl save a 



second per shift if he’d keep both 
hands cjii the wheel it mi have his rid- 
ing mechanic do the shj fling on signal. 
■T rick Ralph, ' incidentally, was the 
immortal Ralph I.) e Palma, whose 191 5 
win at the Speedway was one of more 
than 2000 victories in about £800 
events he entered. 

Fur every Peter DePaolo or Ernie 
f. s 'jjase Sum !o page? ~?n 




These elegant beauties 
may pave the way for a 
return of the view camera. 



by Bob Berger 

Pf’otos fcy inc &uiiTQr 

F or the past few weeks, I’ve been 
using throe 4x5 view cameras 
that arc ;i in o n g the most beautiful 
cameras I've ever seen. They are 
handbill It* with the sort of painstak- 
ing craftsmanship that we nostalgi- 
cally link with days gone by. But the 
cameras are not relics; they are 
bran d n e w . Th e n a m e s 1 ketl a, Tac h i - 
harji and Nag an kit may not be famil- 
iar to Americans, but in Japan, their 
cameras are standard tools for the 
serious photographer. 

It's hard to imagine a Japanese 
camera that isn't made in an ultra- 
modern automated factory. But 
these cameras were crafted one at a 
time in small workrooms on Tokyo 
side streets, In Mr, Jkeda's shop, for 
example, no automation can be 
found, not even the few powder tools 
common to a basic home workshop. 
There are instead surgical ty sharp 
chisels, planes, saws and a few other 
hand tools. With this simple equip- 
ment and sinewy hands guided by 40 



years 1 experience, Mr. I ketl a builds 
his cameras. Not far away, in similar 
shops, Mas ao Tachiharu and Nagnn- 
ku-san proudly make (lie cameras 
that bear their names. 

Building one camera at a time 
may not be efficient, but ii is condu- 
cive to perfection. Joints fit with 
hairline precision. Adjacent screws 
are turned so that their slots run in 
the same direction. And the brass 
corner plates, a Iso handmade of 
course, arc inlaid so meticulously 
lhat a fingertip can’t detect where 
Wood and metal meet, The cherry 
wood, patiently aged and air-dried, 
is carefully selected from Japan’s 
choicest. The sheepskin bellows are 
lined with silk. And the crowning 
touch, a finish ns smooth and deep 
as that on a fine musical instru- 
ment, is achieved by applying coat 
after coat of hand-rubbed lacquer. 

Classic design 

The result of all this incredible ef- 
fort is an appealingly old-fashioned- 
looking camera. Its design is that of 
the classic flatbed view camera — de- 
ceptively bulky when opened and 
perched atop a tripod, but instantly 
transformed when folded into a flat, 
compact, easily portable package. 

So small is the package that it can 
be stowed away neatly in a shoulder 



bag — or even in an oversized pocket 
of a safari jacket. The Nagaoka and 
Iked a fold to 2 M 2 *7 -:£! inches. The 
Tachihara is ■‘Hi-inch thicker. 

The light weight is remarkable. 
The iked a and Nagaoka each weigh 
a mere 2.S pounds— lighter than 
some J5 mm single-lens reflexes. 
And even t lie Tachihara, at J.3 
pounds, isn’t much of a burden. 

Not only in size and weight are the 
I ked a and Nagaoka virtual twins, 

bin also throughout their technical 
specs. Both have a KMiieh bellows 
draw and an impressively short 2kit- 
inch minimum bellow^ extension — 
permitting the use of a lens as short 
as 65 mm without the recessed lens- 
board required by some cameras. 

As its weight and size indicate, the 
Tachihara is a bit sturdier than the 
Ike da and Kagan ku. Two unusual 
accessories are available for the Ta- 
chihara: a Sx 7-inch back, and a bel- 
lows ring for use with extremely 
long focal length lenses or ultra- 
close-up photography. 

Any of these cameras would make 
a fine choice for a photographer 
needing an easy-to-tote 4x5* True, 
the lensboard adjustments are lim- 
ited compared to those on a full- 
fledged studio view camera, but the 
Ikeda, Nagaoka and Tachihara are 
designed as field cameras. For that 
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Three stunning examples of hand -crafted 
quality (left to right}: Ikeda, Techlhara 
and Nagaoka view cameras. Their light 
weight makes them perfect tor field work. 



purpose, they are very hard to beat, 
Movements on the cameras are 
similar- Leri a board a can be tilted 
forward or back to modify or help 
control focus- The lens boards can 



iilflo swing (twist on a vertical axis), 
also to help control focus, Complet- 
ing the lensbourd movements are a 
rising and falling front — a frequent- 
ly used adjustment for taking in. 



say, the top of a tall building without 
tipping the camera upward, or for 
reducing a vast sweep of fore- 
ground, Swings and tilts are also 
provided at the camera back, to con- 
trol image shape and focus. 

The combination of large film size 
and complete control over composi- 
tion, focus ami image shape is the 
prime reason for the resurgence of 
interest in the view camera. Anoth- 
er factor, I suppose, i s that with a 35- 
mm camera, particularly a motor- 
driven, electronic one, a photogra- 
pher is sometimes inclined to be 
careless and becomes a snap shooter. 
But the view camera photographer 
is forced to work slowly and compose 
each shot with care. 

The Ikeda and Tachihara can be 
purchased directly from Lee Reeder 
Cameras, 1728 North Vermont Ave„ 
Hollywood, Calif. 3002?, The fkeda, 
without lens, costs 3283, or $214 with 
gear-drive adjustment of back 
sw ings. An unusual option package, 
gold-plated hardware and red bel- 
lows, costs $25 extra. Tachihara 
price is $335 without lens, 

The Nagaoka is sold at some pro- 
fessionally oriented shops for a sug- 
gested retail price of £359— also 
without lens- For more information, 
write Graphic Imports, 577 Ala Moa- 
nu Blvd,, No. 2 13, Honolulu, Hawaii 
3681 PM 



A low-cost alternative 



I I you lust for a view camera, but your bud- 
get won't budge, how about budding your 
own? An ingenious kit, designed and sold by 
architect and college pr oiessor L osier Fader, 
makes it possible for anyone to build a 4 xS 
view camera, without special lools or tiicky 
workshop techniques. 

The camera is no! fancy, but it works, The 
kit soils lor $55, and putting it together is an 
inleresting way to spend e few evenings— 
irom 15 to 20 hours In all, depending upon 
how adept you are, 

Finnish plywood (with hardwood layers) is 
used for Ihe major structural parts— 1 he plat- 
form and the Iron! and fear standards, iha 
pieces come precut, leaving little to be done 
except careful lilting, sanding, end assenv 
bling. Also included in ihe kil are bellows, 
lonsboard, assembled ground -glass back, 
hardware, and excellent illustrated instruc- 
tions. Lens and shutter are nor tarnished; a 
good unit costs about 5,325 and up. 

Because Les Fader ha& dona most of the 
work, you need only a tew tools— some C- 
Clamps, screwdrivers, a square, scissors and 
knife. Vou'li also need wood glue, contact ce- 
ment. epoxy end sandpaper. 



The kit may seem easy lo assemble, but 
It'S important id resist (he temptation to work 
humedly. Extra time devoted to fitting and 
smooi hrng eac h part wi it pa y big dividend s in 
oporaling ease and appearance of the cam- 
era. 

Fader inspires variation of ihe basic design 



by offering at extra cost, construction details 
for two items Vital tor wide- angle work— bag 
bellows and a recessed tensboard. 

Fader also otters complete plans for a roll- 
film back. For Information, write to Lester 
Fader at 1402 Etardstcwn, Ann Arbor, Mich. 
4&i 05 — Bob 8&rgw 
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The drawing al 
right and the large one 
above were produced by one 
computer program lhal creates the 
basic image, then shifts colors end designs. 
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Computer drawings do not have to be 
abstract. They can be as familiar as 
the is iters of the alphabet — or you can 
even draw common, everyday scenes. 



FUTURE FU 



i i 






You don't need a million-dollar studio 
to become an electronic Rembrandt— just a 
color TV and a home computer. 



by Neil Shapiro electronics editor 

N ow anyone can draw complex 
and colorful patterns right on 
the screen ota color TV. You can 
draw everything from stars and 
intricate geometric shapes to truly 
mind-boggling kaleidoscopic 
designs that sh ift color and ch ange 
form faster than abedazzled viewer s 
eyes can follow. Ail you need is a 
home computer that has color 
graphics capability, a tittle practice 
in computer programming, and 



enough aesthetic judgment to know 
when you've achieved something 
worthwhile. 

Computer graphics have been 
widely used by television in the 
past few years, as well as in movies 
like Star Wars. Using the Basic 
language, home computers can 
be programmed to simulate colors 
that seem to flow right out of the 
screen in a false perspective that 
literally grabs one's gaze; to bend, 



The Apple II computer was used 
to display all these designs on 
the screen of a Sony TV sel. 
PM* Elec ironies Edilcr. while 
no artist, wps able to produce 
these effects with computer help. 










mm 








The Apple li computer 
can drew bn either low 
of high resolution, 
The high resolution 
turns on much a mailer 
points on the TV 
screen then the low 
resolution. So, If you 
went to show shapes 
of Intricate complex- 
ity— as pictured here 
— you will have to use 
the hlgh-resolutlon 
capability. The only 
drawback to high res- 
olullon Is that there 
are only four colors 
available Instead of IS 
In low resolution. 




warp or scroll images such as company 
trademarks across the screen; io draw 
bright, eye-catching designs in endless 
variety — and many other artistic applica- 
tions. 

It used to cost mi Ilia ns of dollars for the 
equipment needed to do even the sim- 
ple si computer graphic. And the program- 
ming ability needed was more than aver- 
age nonprogrammers could achieve. 

All of that has changed. Computer 
graphics have come home, right into the 
living room with the advent of the person- 
al computer, The Apple ll computer 
(which PM used), the Videobrain comput- 
er, the Compucolor computer— and prob- 
ably others by the time you read this— all 
offer color graphic capability for well un- 
der Si 000. For display they can use 
home color TV sets (the photos we show 
were taken using a Sony Tri nitron}. Of 
course, like all personal computers, they 
can do many other things besides draw 
piciures; but it is their color graphics that 
set them apart from other systems. 

Programming is no longer the esoteric 
realm it once was. These home comput- 
ers speak the Basic computer language, 
which can be learned by almost anyone 
in less than a week. 

Suppose you want to program your 
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computer to draw s straight line. Comput- 
ers divide the TV screen into a grid along 
an X-Y axis (the Apple M s grid is 40 by 40 
units). Points are then plotted on that grid 
in much the same way you might have 
plotted points on graph paper back in high 
school geometry, it is your job to tell the 
computer— to program it— to "turn on” a 
se ries o I po i nis all i n a row in order to form 
that straight line. Some computers re- 
quire that each point be separately pro- 
grammed, Others, such as the Apple, do 
a bit of the work for you. 

Are artists threatened? 

Whal makes computer art different 
from ordinary drawing? For one thing, it is 
a dynamic process that is more like mak- 
ing a movie than taking a still photograph. 
One minute a program may be displaying 
a bright red, many-pointed star and then if 
will overdraw it with a green square of 
color— all at a speed that seems de- 
signed to keep your attention riveted to 
the screen. (Remember the last pari of 
2007—4 Space Odyssey? The effect 
can be much the same,) 

Does this mean that computers will re- 
place humans in art? Will the next Rem- 
brandt be a conglomeration of integrated 
circuits and memory chips? 




Many authorities have tried to answer 
that question — in both ways. We tend to 
feel that it will never happen— that asking 
if computers will replace artists is like ask- 
ing if paintbrushes will replace them. 

The computer is a tool. If an artist buys 
one and takes the lime to learn how to 
program it, ha will certainly produce better 
graphics than a nonartist as he will devel- 
op better ideas on how to use the com- 
puter. However, people who have not 
been able to draw a straight line will now 



be able to do so — as well as make de- 
signs such as we present here. 

The computer is not the artist of the fu- 

t U re— but it may very well 

turn out to be the paint- 
brush of the future. 
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Iron support 

Tho Idle-Rosi can hold most soldering irons 
In Mb cradle, the maker says, while the ante- 
rior of the holder slays relatively cool. Unit 
comes with desoldering wick, solder, parts 
tray and soil-wotting tip-cleaning sponge. 
Model TL1 94 is about $20. Edsyn Inc.. 1 5956 
Armenia St . Van Nuys, Calif. 91406. 



Voltmeter reads temperature 

The TP- 28 temperature probe converts an 
analog or digital voltmeter into an electronic 
thermometer. Plug-in unit measures from 
* 50' to +15D'C. < -58" to +302^-3 to within 
±1 .7*C. Switch converts readings to Fahren- 
heit or Celsius. Poce is $75: 9-vplt battery Is 
not Included. © & K Precision. 6460 West 
Cortland $l, Chicago, III. 60635. 



Plug performance at a glance 

An erratically pulsaling neon light on the System 60 
Monitor can help pinpoint ignition trouble in your car. 

The dashboard-mounted unit is available tor tour- 
and six -cylinder engines. Raven Accessories Lid., 
Apia House, Me sues Green, Cherry Orchard, Lich- 
field, Staffordshire. England 



Upstanding bike gadget 

Many owners ol lightweight bicycles don't like the added weight of a kickstand, but they would 
like to keep the bike stable when it's parked The Fiickstand, mounted on the frame's down tube, 
flips down to steady the front wheel The 26- gram unit installs with a screwdriver About $4 from 
Rhode Gear USA, tit Empire St . Sox 1067, Providence. R I. 0290 1. 



Reduce static 



The Lencomatic record- 
cleaning eysiem removes 
elKtrofltatic chnrpfl. du&t 
and did, the maker says. A 
traveling brush assembly 
mounts inside the turntable 
dust cover, and a conduc- 
tive foil pad rests beneath 
record Electric charge is 
conducted from brush 
through a spring contact to 
turntable spindle. Charge 
underneath .s conducted to 
the toll. When dust cover is 
raised, brush returns to 
minting position. About $20 
from Neosonic Corp. of 
America, ISO Miller Pi,, 
^ Htcksuille. 14. Y. 11801, 



Rotat mg TV an ten na 

This 2 1 -inch-diameter ro- 
tating TV antenna ts de- 
signed for vans, RVs and 
boats and for home use. 
The unit is said to provide 
sharp signals within 35 
miles of TV stations. It 
plugs into 12*v.d.c. or 120- 
v.a.c and comes wilh re* 
mote control, power supply, 
matching transformer, coax 
cable, mounting mast and 
hardware. Slock No. 
80,277 Is about $130 from 
Edmund Scientific Co., 
7782 Edscotp Bldg., Bar- 
nngton, NJ. 0B0C7, 
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O ldsmobtle pioneered General Mo- 
tors' entry into front-wheel drive 
(fwd) back in 1966, when the first Toro- 
nado bowed. 

The Toronado marked a distinct break 
with the past- — -it became America's first 
succBssfut application of fwd in* a large, 
heavy, luxurious car. Previously, suc- 
cessful front drives had always been 
small, fwd being most often found in im- 
ports- And earlier domestic fwd autos like 
the Fluxion and Cord can’t really be called 
commercial successes, fondly remem- 
bered as they are 

Times change, and GM is currently 




Tgrp's styling rates high with owners, but a 
few consider grille design too uninspired. 



joining the worldwide fwd revolutbn in a 
major way. especially with its downsized 
1979 E-cars (Toronado- Eldorado, Ri- 
viera} and now with its crop of i960 com- 
pact X-cars — Citation, Phoenix. Skylark 
and Omega (see page 108). 

General Motors did amazing things 
with its first-generation Toronado, The 
drive I rain incorporated an automatic 




transmission— quite unusual fora fwd car 
back then. The break-through that made 
I he a u tomatic possi ble was a si I en t H y- Vo 
chain developed especially for this car by 
GM's Hydra- Malic Div. and Borg- Warn- 
er's Morse Chain Div. 

The car also had lubed-for-hJe, con- 
stant -velocity joints. plus torsion -bar sus- 
pension. The Toro came with a totally flai 
floor, and most power accessories were 
standard. 

In 1967, the Eldorado borrowed the 
Toron ado's basic engineering and be- 
came, in effect, Cadillac's Toronado, 

All of which brings us to the new 1979 
E car— again art amazing piece of fwd 
engineering and perhaps even more suc- 
cessful than the lirst generation because 
o! its smaller, lighter, belter-balanced 



packaging. The downsized Toronado has 
been highly praised in the motoring press 
and also here in PM's pages. So we were 
curious to get Toro owners' opinions. We 
questioned hundreds ol them, 

Because this survey was done early in 
the 1979 model year, our questionnaires 
reached only those who purchased their 
cars in September and October of 1978. 
Oldsmobile hadn't yet begun installing 
diesel engines in Toros. Mone were in- 
stalled in September and only one diesel 
V8 was released by the factory during 
October. That's why there are no diesel 
owners in the results (diesel mileage esti- 
mated by E PA is 21 mpg). 

Styling, fwd are favorites 

Front-wheel drive and styling ranked as 
our owners' first and second reasons lor 
choosing [he Toronado. with nearly 11 




Seating apace. Including legroom, was 
Increased over Last year's Toronado, 



BY MICHAEL LAMM WEST COAST E0IT0FI 

When 93 percent of owners surveyed 
would buy another, there’s 



not much to 
criticize! 



Diesels weren't yet 
available when we ran 
our owner survey, but 
they are now. 




Owners complain 
that low bumper pan 
sometimes scrapes curbs. 



132 POPULAR MECHANICS 




percent having owned Toros before. A 
Wisconsin mechanical! engineer summed 
it up for many owners when he lold us, 
"Having owned a 1966 Toronado, I 
wanted to try i his new model because the 
style and size appealed lo me, along with 
the advantages of front-wheel drive.' 

"Good- looking car!" enthuses a Loui- 
siana real estate and rental agent '1 was 
at my dealer making arrangements to buy 
a Buick Regal.. The Toronado came in on 




Fwd and Independent rear suspension add 
to rear seat specs. Big doors esse entry, 



a delivery truck. My wife had to have 
It!” 

A Wisconsin lab technician explains his 
confidence in Toro n ados based on past 
experience: “I've been driving To-ronados 
for 12 years. I like froni -wheel drive and to 
date have had very little trouble with it." 

Handling brought extremely high 
praise, with over half our respondents list- 



ing it as the attribute they like most about 
the car. They're no! talking, though, about 
sporls-car-like cornering power at high 
speeds, they mean, as a Nebraska ac- 
countant put it, "The Toro's front-wheel 
drive gives me security behind the wheel, 
especially driving on snow and ice. We 
live in the country where the roads are 
bad — lots of mud when it thaws. The 
Toronado handles and responds beauti- 
fully under these conditions. The next- 
best vehicle would be a four-wheel drive, 
but then you lose comfort and gas mile- 
age.” 

A Texas loan officer says, "This car has 
driving stability It handles excellently in 
rain or on ice, Quiet, smooth ride. Feels 
like my previous big cars but handles like 
a Vette " 

And a Florida investment broker: “Han- 
dles beautifully in traffic, easy to park, 
rides Like a dream, thanks to reduced size 
and weight " 

Not everyone, though, appreciated Ihe 
Toronto's reduced size and weight. 
“The car manufacturers are getting rich," 
cracked a North Carolina clergyman, "be- 
cause they're making them hall the size 
for twice the price!" 

Price, in fact, became an area of minor 
complaint, with 7.0 percent feeling 
strongly enough to mention it. "It's a fan- 
tastic car,' notes a Georgia medical spe- 
cialist. "wjfh all the beauty, ride and per- 
iP.'g^se fum fo cjae Sf78> 



Fwd for its 1 4th year 

General Motors had no choice but to 
downsize Its larger cars. The campaign 
began in 1977 with Ihe 0- and C-bodied 
full-sized sedans and wagons. It moved 
through GM's intermediates for 1976 and 
Includes 1979 E-bod ied specially coupes 
—Toronado, Eldorado and Riviera. 

In the process, the Toronado, intro- 
duced with front-wheel drive In 1966, has 
shed 900 pounds and 20 Inches. Yet 
mosl Interior dimensions actually in- 
creased over last year, particularly leg- 
room and headroom. Only hip space suf- 
fered slightly. 

Standard engine is a 350-cu,-ln. V3 of 
165 net horsepower and a diesel V8 of 
the same displace mom is optional. Die- 
sels, though, didn't gel installed In Toros 
in any quantify uni II last December. 

Engineering nuances abound In the 
hew E-Cars. The suspension system, de- 
signed by Cadillac, Is independent at ail 
four wheels. Springing comes via torsion 
bars up from, with the rear on colls with 
se mitral li ng arms. Automatic load-level- 
ing assures level ride and headlamp 
aim. Independent rear suspension and lack 
of a driveahah and rear differential Increase 
trunk and seal space. Fuel tank holds 27,5 
gallons, 

Toronadoa have lost none of their luxu- 
ry. Standard Items Include airconditloning, 
six-way driver’s seat, digital clock, power 
windows. AM, 'EM stereo, side-glass defo-g- 
ger, plus usual power necessities. Leather 
upholstery, reclining seals and heavy- 
duty suspension are optional. 



A NATIONWIDE SURVEY BASED ON 570,530 OWNER-DRIVEN MILES 





Formal roof creates 
blind spot, needs side 
opera window. 



Toronado owners gel a choice 
of diesel- or gas-powered VBs: 
both are good performers at 
350 cu. |n. 



Th inline spare aids 
trunk capacity, hut buyers 
miss extra conventional 
wheel lor snow tire. 



Vertical tail lamps 
trap snow in wintertime- 



independent rear suspension 
helps riding qualities and 
handling, adds spaciousness. 
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American folk toys are irom tall 
climbing bear, spool I racier. skyhook, 
whrmrnydrddli?. hying machine (mast). 
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I 11 BOX WAIL 



■ 



BODY, HARDWOOD 
BRANCH 7 70 9” LONG 



ROTOR. HARDWOOD' 
TWIG 3/15 x 1 1/3' ' 



i l 

WHIMMYDIDDLE 1 

OWE BRANCH 
CAN YIELD \ 

SEVERAL / '■ 

WHI MM YD I DOLES/ , 

ZB TO 10 NOTCHES 
SPACED UNIFORMLY 



161 NG STICK, •]" LONG 



MATERIALS: 7 to 0-ln. hardwood branch body; 4-In, branch 
rubbing stick; 3/16-In, -dia. x Wi -in. rotor; 1-In, box nail, 




B efore toys were commercially made, families 
fashioned their own, usintf aval liable materials — 
wood, scraps of cloth, corncobs and string. The knowl- 
edge of how to make these toys was passed from one 
generation to another. Here arc directions for putting 
together five classic American folk toys. 

Whtmmydiddle, hooey stick or gee-haw 

Th is stick works like magic. When you rub a stick 
across the notched stick, the little rotor at the end 
turns. Rub the notched slick in the opposite direction 
and the rotor turns the other way. These “gee” and 
“haw" movements created a legend that the whimmy- 
diddlo was a lie detector, but it is the operator who 
actually controls the “true 1 "’ and “false'’’ answers. Try 
giving a branch multiple rotors, 

Directions: Use a small hardwood branch that does 
not have a pithy center. Cut the sticks as shown. Carve 
the rubbing stick, cut six to 10 notches about h in, 
deep and evenly spaced on the top edge of the body, and 
shape the rotor so its ends have the bulk of the weight. 
Bore a hole in the center of the rotor for the nail. 
Drive the nail into the end of the body, leaving the 
rotor free to rotate. Test the whimmy diddle by 
rubbing the notches briskly with the rubbing stick. If 
the rotor won’t turn or reverse properly, continue 
diminishing the body diameter and/or deepen notches 
until whim my diddle reaches a “happy spot," 

Skyhook 

Many people have beard of a skyhook, the legendary 
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device for supporting a weight without any visible 
means. As with "pulling yourself up by the boot- 
straps/' few would believe a skyhook really exists, But 
it does; it has been known for generations. A peculiar- 
ly-shaped piece of wood, a skyhook balances itself at 
the end of your finger— but only if a leather belt is 
hung in its groove. It looks impossible and feels even 
more impossible. 

Directions: Use a jigsaw or carve the wood to shape. 
The edge at the point must be straight, broad and 
sharp. It works with any leather belt. 

Flying machine 

This helicopter-like toy was known before the inven- 
tion of powered aircraft. Place the dowel between the 
palms of your hands, rub them together briskly, then 
release. The propeller rotates and rises into the air. As 
it slows, it will descend. 

Directions: Cut the propeller blank to size, marking 
the exact center point for the shaft. Bore a hole 
through the propeller, being careful to make it exactly 
perpendicular to the blade hub, Mark guidelines and 
carve the propeller, a little at a time on each aide and 
end. Round the propeller ends and smooth them with 
sandpaper. Cut the shaft to length from a dowel and 
taper one end. Insert and glue it into the propeller. 
Test by rolling the shaft along a tabletop with the 
propeller turning over the table edge. Adjust blade 
alignment if not absolutely square with the shaft. 

Spool tractor 

This early -day power toy is made of a wooden spool, 
a rubber band and a stick. When the assembly is wound 
and placed on the floor, it becomes a self-powered vehi- 
cle and will travel quite a distance. The rims of the 
spool may be notched for traction, A little wax or soap 
applied between the washer and spool can make it oper- 
ate better. 

Directions: Turn a wood spool on a lathe (or use a 
ready-made spool of proper size)* Bore the center hole, 
carve the notches in the rims and the shallow groove in 
one end to hold the retainer. Cut the retainer, stick and 
washer. To assemble the tractor, loop the rubber band 
around the stick and through the washer. Then pull the 
rubber band through the spool with a wire hook and 
anchor it around the retainer which should be positioned 
in its groove on the spool, 



MATERIALS: ft i2i 5ft -In, hardwood body; ft x ft x 8ft-ln. 
wood hanging bar; 3, ft-in.-dia x ft da. dowel bead*; 4, ft -in, 
box nail* lor eyei; 2 red thumbtack nose*; block fell-lip pen 
for mouih; 5/32-ln.-dla. x 9-ft. hard-braided cotton cord; 4x5- 
in, ecrap Jumper malarial; 4 small jumper buttons. 



FLYING MACHINE BORE 1/4" DEA. 


HOLE 








l / 

»/ * 








■ i— zJ 






PROPELLER 4 

5/16 x 1 x 0" PINE 

1/2" 

USE WHITE GLUE „ t 

r 


B1 v 

(fpL- 

U PITCH 






-A 

Shaft, 

HARDWOOD DOWEL 
1/4x7-1tf J 


1 

S/16" 


— ~L . 

BAND EDGES 
ROUND 



MATERIALS: A place ol 5/f6 x 1 x 5-In. while pine for the 
propeller blade; a ft-rnwlla. x 7ft -In. hardwood dowel lor the 
shall; whits glue to aitach the shaft to Ihe propeller. 




MATERIALS: 2ft x 2ft x 3 ft -In. block ol wood for the tpool {or 
a 2: Vi -In.-tfia. * 2 ft -in. commercial wood spool It available); ft- 
in. -die. x 5-Jn. wood tree branch; ft-ln,^fla, x ft -In. branch 
retainer; ft-ln.-dia. x 3/16-In, wood washer cut from a birch 
dowel; ft x 2ft -In. rubber band. 

Climbing bear 

Hang the cord loop on a hook in the wall or ceiling 
and pull alternately on the cord ends to make the bear 
climb. When he reaches the top, release both cords and 
the bear will slide to the bottom. 

Directions: Lay out and cut wooden parts. Bore 
holes through the bear's paws* the bar and the beads. 
Add the face decoration to both aides of the bear. Cut 
and seam jumper material and aew it on the bear. Cut 
two lengths of cord, each 50-in. long, and thread them 
through the bar* bear and beads. Then knot the ends. 
Use remaining cord as the center support, passing it 
through the bar and head. FW 



E^erf-jurf from American Folk Toys by Oic«( $chn«cke; kirs 
covsfr $12.65, G.P. Putnam's Sons: fflafwr&aCk, E3 95 Pan{jupn, 




CLIMBING 
BEAR "f 



STRAP 1 2 REDD, I ATTACH 
TO JUMPER WITH BUTTONS 



CENTER 
SUPPORT 
CORD 6“’ 



.SORE 3/16' 
DlA. HOLE 



USE BLACK 
FELT TIP 
PEN | 



RED 

THUMB 
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HARD 
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IB' R £QU.} 



BEAR J 
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3/4 X 2 * l 
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by Joseph R. Provey 

ASSISTANT HOME AND SHOP EDITOR 



U nless you f re part polar bear, the 
thought of a cold poo! isn't very 
inviting, A solar pool warmer, how- 
ever, will cure the most hopeless 
ease of blue lips or cold Feet. In addi- 
tion, it will let you start enjoying 
your poo! weeks earlier in the spring 
and later in the fall. 

If you already have a gas-burning 
pool heater, consider a sol ar assist to 



conserve gas. Soon you may be 
forced to consider solar if you want a 
heated pool. Several states have al- 
ready proposed banning natural gas 
for new swimming pool heaters. 

How a pool foses heat 

Every pool— solar or not — is 
heated by the sun, but an uncovered 
pool will rapidly lose most of the 



heat it collects. Three factors con- 
tribute to this loss. First, heat is 
transferred from the water surface 
to the air by convection. Wind in- 
creases this loss. Second, heat is ra- 
diated from the pool surface to the 
sky and its surroundings. Third — 
and most significant — heat from the 
pool is absorbed to change water 
from liquid to vapor. This is called 



Solar Pool Blanket (top photo and below, left) raises water temper- 
ature 10* F- It consists of air bubbles trapped In polyethylene. 
Comes In standard pool sixes— or can be cut to irregular shapes. 
50 cents per sq, ft. from Sealed Air- Reel Is optional. 




Thermo; globes also retard evaporation and heat loss. Advantage 
over Lof Solar Comforter (Inset) Is that they don't have to be re- 
moved before swimming. Disadvantage: Plastic balls are about 
four times more costly ($1.27 par sq. ft.). 




evaporative heat loss and can be 
drastic when the temperature ip 
high, humidity low and there is a 
wind. Evaporation accounts for up 
to 65 percent of a pool's total heat 
loss. 

What a solar pool cover does 

Ary pool cover will cut down heat 
loss since it minimizes convection 
and evaporation. Solar pool covers, a 
form of passive solar collection, are 
especially designed to trap the sun’s 
rays. They are usually made of clear 
pr translucent sheets of polyethyl- 
ene with a UV (ultraviolet) inhibitor 
that helps keep the plastic from 
cloy ding and deteriorating, A cover 
recently introduced by And ray 
Products, Inc., for instance, is made 
of clear polyethylene with foam 
strips laminated to the perimeter 
and across the width for buoyancy, 
A 16 x 32-ft, cover weighs about 20 
lbs., costs between 20 and 30 cents 
per sq. ft. and is sold with a two-year 

warranty. 

Solar pool covers can be used inde- 
pendently or in conjunction with 




Root with unsuitable exposure may dictate ground-mounted panels (arrow). 




Solex plastic solar collectors are anchored 
to roof with sliding clamps that allow ex- 
pansion, contraction. Panels are held flat to 



roof in winds with straps. Complete pool 
heating kit for average stsed pool (eight 4 x 
10-fl. panels); $1431. 




Cutaway of Fafco plastic collector shows 
absorber tubes, header. Design maintains 
high flow rate, 65 to 85- percent efficiency. 
System Installed is SZ2Q0 to $3500. 



other pool heating devices. Accord- 
ing to the National Swimming Pool 
Institute (NSPI). a solar cover alone 
can keep a pool l0 a F. to 15 0 K warm- 
er than if it were uncovered. The 
NSPI also notes that a solar cover 
used with a back-up gas heater will 
reduce your season’s gas consump- 
tion by at least 50 percent, 

The catch is that a pool cover must 
bo used regularly to be effective. It 
takes several minutes before your 
swim to take the cover off and after- 
wards to replace it; two people are 
required to handle it conveniently. 
Note th at solar pool covers are light- 
weight and made to float on the 
pool's surface — they arc not a sub- 
stitute for safety pool covers. 

Active solar pool heaters 

Outdoor solar pool heating sys- 
tems are low-temperature, highly 
efficient applications of active solar 




Sola roEI's low-cost collector components 
($3.25 per sq. ft.) roll out on roof, easily ac- 
commodate vent pipes, milling into roof is 



normally not necessary. Panels, extruded 
from durable EPDIUF elastomer, can be site 
assembled Or bought as modules. 
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technology. They work by diverting: 
pool water from the filter line to a 
bank of unglazed solar collector pan- 
els, The collector panels typically 
heat the water 3° to 7°F. before it is 
once again returned to the pool. The 
existing filter pump usually pro- 
vides enough heat, to assure ade~ 
quale flow rate through the collec- 
tor panels, [f not, a booster pump 
can be added to the system. Stan- 
dard flow rate for a 4 x 10-ft, panel is 
4 gal./mm. 

Pool water flows through the col- 
lector loop only w r hen the solar sens- 
ing devices indicate that sufficient 
solar energy is available to the col- 
lectors. Electronically controlled 
systems automatically bypass the 
panels when no energy can be col- 
lected. Aside from being a conve- 
nience, automatic controls will as- 
sure that you get the most from your 
system. Manually controlled sys- 
tems require the pool owner to oh- 
serve weather conditions and oper- 
ate valves by hand. 

Metal vs. plastic collectors 

The trend in the solar pool heating 
industry during the last few years 
has been to plastic collectors. They 
are a boon to do-it-yourselfers since 
the panels are lightweight and easy 
to install. The black dyes in the plas- 
tic will not peel— as black-coated 
metal collectors sometimes do. Plas- 
tics will not react with pool water or 
chemical additives* thereby ruling 
out corrosion and water discolora- 
tion. Some of the new polymers, no- 
tably the one used by SolaRoll made 
by Bio-energy Systems, Inc., have a 



projected life span of over 30 
years. 

Metal collectors, on the other 
hand, are less susceptible to damage 
due to high winds and mishandling 
during installation. That they will 
not burn is also important in areas 
subject to brush or forest fires. 

The deciding factor for most solar 
buyers ss cost per B.T.U. collected. 
Here again plastic has the edge. Sys- 
tems with plastic collectors cost up 
to $1000 kss than equivalent sys- 
tems with metal panels. 

Cover or collectors? 

The claims of most active solar 
pool heater manufacturers are mod- 
est, Fafco, w'hieh boasts over 100,000 
installed panels, merely states that 
its system will raise your pool tem- 
perature 5 to ln 0 F\ over several days 
r>f good weather. Solar Industries, 
Inc., manufacturers of the only solar 
pool collector thus far approved by 
the Florida Solar Energy Center, 
size their installations to “provide a 
pool water temperature rise of lG^F. 
during six average sunny days dur- 
ing the earliest and latest months of 
the desired pool season , . ,' T Similar- 
ly, Solex, Inc. predicts that their sys- 
tem, properly installed, will recoup 
nightly heat loss* plus raise the pool 
temperature 2*F„ for every sunny 
day of operation. None of these 
claims go beyond those of solar pool 
cover manufacturers. In fact, a solar 
pool cover iMeft on the pool all but 
four hours per day wall conserve 
more heat than could be produced by 
an active solar system with a collec- 
tor area equal to 50 percent of the 




Controller, valve by Heliotrope General are 
used In many sola/ pool-heating systems, 
Combination detects temperature differen- 
tial* eg low eg 1 * F, and diverts flow accord- 
ingly, {See schematic below.) 

poo! surface area. What T s more, a so- 
lar pool cover is relatively inexpen- 
sive — $150 to $300 as compared to 
$1500 to $3000 for typical active so- 
lar pool heaters. 

So why even consider an active 
heater? Mostly for convenience and 
esthetics. The plain truth is that 
many people will use a cover only in- 
frequently — usually in the spring 
and fall w T hen heat losses are 
greatest and the inconvenience of 
removing it for frequent swimming 
is not great. And for many, a pool 
cover detracts from how r a pool looks. 
Also note that the cost disparity is 
not as much as it might seem at 
first — pool covers need to be re- 
placed more frequently than active 
systems, which are often warran- 
teed for 10 years. 

The ideal system as suggested by 
Sealed Air Corp. t manufacturers of 
both active and passive pool warm- 
ers, would be one that combines both 
solar collectors and a solar cover. 
This arrangement would give you 
comfortable, stable pool tempera- 
tures and the longest possible swim- 
ming season without resorting to 
heat from fossil fuels or electricity, 
k would also be the most expensive 
alternative in terms of initial dollar 
outlay. 

Install it yourself? 

If you're whiling to study the man- 
uals* have basic electrical and 
plumbing skills and are not afraid of 
working on the roof, installing a sys- 
tem yourself can save you about 30 
percent of the installed cost. Compa- 
nies like Sol a Roll, Solex, Fafco and 
Grumman all package complete kits 
for the do-it-yourselfer. Solar Indus- 
tries, Inc. has tailored kits specifi- 
cally for above-ground pools. 

Some manufacturers don't recom- 
mend that you attempt an installa- 
tion by yourself. They maintain that 
the job is a simple one only after 
you've done it once- Unfortunately 
most homeowners don't get a pr&c- 

fPtesse (urn to page 2Se; 



SOLAR POOL SCHEMATIC 
Differential control monitors 
sensors to determine when so- 
lar energy can be collected. 
When it Is not available, auto- 
matic valve opens to divert wa- 
ter from collector loop. Second 
valve may be needed above Inlet 
tee to keep water from siphon- 
ing through col lectors when no 
energy Is available. 
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by Cart and Ruth Wendorff 



T ired of carrying heavy ladders 
and erecting scaffolding for 
those painting jobs? Then try these 
fold-up scaffold ladders. They take 
up much less room than the rigid 
ladders used for scaffolding and are 
easy to carry to the work site. 

Extensions on the legs let you 
lengthen or shorten the ladders, or 
adjust them for dips in the ground 
su rface, By loosen ing or removing a 
few bolts, you can adjust the leg 
length, or swing the legs out for use 
or in for currying* 

To build, cut the lumber to the 
lengths shown in the materials list 
(page 260). Then shape the top ends 
of the 72-in. dong uprights (B) as 
shown in the inset drawing (page 
260), 

Drill lead holes for lOd nails that 
will fasten the crosspieces to the 
uprights. Attach piece (E) to the 
uprights so tts top is flush with the 
bottom of the shaped areas of the 
uprights (see art, page 260). Nail 
crosspieces (F, G and H) to the 
uprights about HVfe in, apart. Nail 
(PStmsa tum re page #50U 



Speed up house painting 
on a scaffold you 



SCAFFOLD SAFETY 

Here are some ctHmmon-sense rules fw working on 
scaffolds safety: 

■ Adjosa leg supports until they ana firmly and 
SQunraly plankid on the ground and 11% plank ng laid 
across them is level. If ground is soft or soggy, use 
scrap boards under legs lor gd ability. II you rem met&J 
scaffolds, u se adjustable screw-lype plates insiead or 
blocking 10 adjust to uneven ground Plumb and level 
the sc-iffoicf os you orecl it. Don't force braces to ftf— 
mew scaffold if needed to level ft, 

■ Pool overload working ptulorrn on which you will 
sit or sland. If n bends under load, substitute thicker 
planking ot move support a closer together II you rent 
seallolding, ask renter about weight limits, 

■ Flanking should extend beyond leg supports but 
ntH by much If unsupported end* inn too long, They 
mighi bend end dump you off if stepped on aceden* 
laity. Forgeitur typos should add safety grab reiis to 
ends of ptaniung Cme rails are supplied with rented 
metal scaffolding). 

■ Sec urn planking to leg support s wih lemporary 
scatfold nails or clamps where ir overlaps leg sup- 
ports. lo keep pianks from -Hiding under you Or pop- 
ping up if you move loo far to one side 

■ Never use ladders or makeshift devices on top Of 
scaffolding to increase helghi And keep working ptai- 
form free of objeels 

■ Make sure an fastenings aro light. Replace any 
that have badly rusted. 

■ Avoid touching overhead power lines Use vx- 
l rente caution whan erecting melal scaffolding 

■ Don't overreach -^kju may fall. Place scatfolding 
where you can reach work handily without stretching, 

■ Weer nonstop, rubber-soled shoes to keep from 
supping and don’t try to work on the scaffold in ihe rain 
when the platform gals wet. 




There's no handling of heavy, 
awkward equipment with these 
fold-up ladders. They can be etl 
up quickly and moved easily Leg 
extensions let you lengthen the 
ladders and adjust the legs for 
uneven ground surfaces. 



With top structure and 
leg extensions folded 
In, ladders can be car- 
ried atop a car (above) 
or tucked inside a sta- 
tion wagon (I aft). 
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Generously proportioned 
work surface (above) 

Includes slop sink wilh 
drain lor bathing, feeding 
and watering plants— plus 
removable dry sink that's great 
for localising (he mess during 
repotting jobs. Shell with circular 
cutouts provides accessible storage 
for pots and keeps them from gelling 
broken. Handy tool rack (left) keeps 
I rowels, pruners and other potting 
loots within arm's reach. 







If your green thumb is 
looking for a spot to call 
its own T build our bench 
for about $150. 

by Rosario Capotosto 

T his PM^designed potting bench 
not only looks good enough to 
bo the centerpiece in a perch, so- 
larium. greenhouse or back yard 
patio- — -it's also n sturdy, function- 
al work center that will meet all the 
needs of evert an expert gardener. 

It a framed with 5 4-in. pine 
stock and the working surface is 
made butcher-block fashion with 
kiln -dried fir. Exterior-grade fir 
plywood in various thicknesses is 
used for the shelves and cabinets, 
and h-in. pi no stock for the drawer 
compartments. 

How to build the bench 

First rip and cut 5 4-in. stock to 
length for upper ami lower rails. 
Assemble rectangular frames with 



To make the two tabletops, cut 
2xUs to the lengths required — plus 
it few extra inches — -then rip them 
in half to get two Fi.-xT.-in. pieces 
from each 2xS, The lumber you se- 
lect should be straight with small, 
tight knots. 

To glue the tops together, follow 
this procedure: Clip the head from 
a 1-in. nail and use it as a bit to 
bore a pair of holes in one side of 
each strip, about l! i in, deep. Clip 
the heads from a hunch of same- 
sued nails and push them into the 
holes with pliers so that about :l - 
in, of each point protrudes. Lay the 
strips, sawed edge down, on a flat 
surface. Then press them together 
so the nail points mark the mating 
piece. Number the pieces in se- 
quence so they don’t get mixed up 
during gluing, then take them 
apart. The nails otter the joint no 
strength, but will serve nicely to 
keep each strip in alignment and 
prevent slipping while damping. 

Use several pairs of boards 
clamped to the front and buck of 





Dow*) support* {lop photo) 
lei you preen hanging plant* 
in d i tplay format. Deep ilidtng 
drawer* (left) hold planting 
medium* — middle drawer lock* 
ip (tore poieonou* plant a up- 
pile*. Rack {ehovej keep* ho** 
from tangling underfoot. 



PM photos Color. Harry Hartman: 
black-!) rid w.-hKo tiy (ho aolhor 

pianis and supplies. 

Ch^srrtyi Gfovj? Nu'senfcB, Nifrw Cily. N Y. 



bar damps to facilitate drilling pi- 
lot holes for screws, For neat ap- 
pearance and to prevent rusting, all 
screws are recessed and plugged. 
Mark nil the members for easy 
assembly Inter and remove the 
clamps, Then cut the contour fur 
the sink section with a sabre saw. 

Mix plastic resin glue and as- 
semble the two rectangles. Check 
corners with a large square. If 
they're not true, pull (rack) the unit 
to shape and tack-nail diagonal 
strips across Ihe edges until the 
glue has dried. 

The four legs are fitted with 
deals which add extra glue sur- 
face, but, equally important, they 
help the assembly. Nail and glue in 
the cleats, then clamp the legs in 
place and bore the screw pi lot holes. 
Note: Do not glue the legs in [dace 
until the lower cabinet has been 
Completed and installed. For tem- 
po racy a ase m bly , use sc re wa only , 



{Please turn fo page 262) 





, patio table 
| and 

, chair set 

m 



Furniture eel is a iwo-we^kend project for home craftsman. Malarial for labia and stool 
lops is standard and better grade fir. Legs and supports are good grade utility fir. 

This handsome outdoor furniture was built entirely of 
Douglas fir. It was given a natural finish so the 
beauty of the wood can be enjoyed each time it is used, 




1 Start table by laying out design on a 
4x4 plywood sheet resting on two saw- 
homes. Make layout using a protractor. 



4 Out and bevel divider el rips to fit One 
piece spans the top; other lour meet In 
the middle. Pradrlll for the hails. 





by Harry Wicks home and shop editor 



8 To lay out stools, flop plywood panel 
and draw pattern for stool top (page 
268) on the back of the plywood panel. 



Y ou’ll enjoy your patio or Heck far 
more this summer if you outfit it 
with furniture like that shown 
above. With a reasonably well- 
equipped workshop, you can com- 
plete the set in two weekends, finish- 
ing the table the first weekend, and 
the stools the second. 

This project, was developed jointly 
by Popular Meehan ics and the West- 
ern Wood Products Assn, Designer 
Bill Rooney achieved a particularly 
pleasing look through the effective 
use of basic geometric shapes. 

For appearance, we used a stan- 
dard or better grade of fir on the ta- 
ble and stool tops. To keep down 
costs, we used utility grade fir for 
the table and stool legs and other 



underneath, out-of-aight pieces. 

Use hot-dipped galvanized nails 
for all joinery and, to keep from 
splitting any wood., bore pilot holes 
before driving nails. Be careful driv- 
ing a galvanized nail. If you hit it a 
glancing blow — rather than square 
on the head — you can chip off the 
rust-resistant covering. 

If you are a purist when it comes 
to wood joinery, substitute flathead 
wo od screw h for the n ail s , U ae e i the r 
galvanized or brass screws and turn 
them into predrilled and counter- 
bored holes. Once screws are coun- 
terbored, you can cover their heads 
with, thin slices of dowel for a finely 
crafted appearance. 

For durability, use weatherproof 




snug, temporarily toenail In place. 
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3 Using plywood pattern, cut and miter 
six table edges. Then predrill nail holes 
and nail table rim pieces together. 




Cut and fit tabletop sections lhat go be- 
tween the dividers. Make sura all top 
pieces are placed best side down. 



6 Cut support pieces and test for a light 
fH. For strength, run the longest sup- 
port at right angles to longest divider. 



7 Measure supports for at least two 
screw holes per section, Then drill 
holes and fasten supports to the dividers. 




9 Cut all stool edges to right length and 
bevel- Prednll nail holes before Joining 
the edges to form the stool rim. 



Fasten the stool edges together us- 
ing glue and nails. Then repeat the 
procedure for the remaining flue stools, 




■4 4 Cut plywood seat bottoms and la- 
'1 I pered legs and glue and screw the 
plywood to legs. Countersink screw heads. 




With stool upright, spread glue on 
plywood and bottom hall of edge 
pieces, and Insert stool top pieces. 





Glue Is probably sufficient, but tor 
strength drill and nail through each 
stool side Into nearest top piece, 




glue throughput. The set shown was 
glued together with a mixture of ex- 
terior resorcinol -powder and liquid 
catalyst. It costs more hut consider- 
ing the time, labor and money you 
will put into this project, don’t ski mp 
on glue. 

Building the table 

Though the furniture can be built 
with hand tools, it will go a lot faster, 
and cuts and fitting will ho more ac- 
curate, using aome basic power 
tools, if you don’t have stationary 
power tools, a portable circular or 
Sabre saw will serve very well. 

Except for the leg braces (j in the 
drawing, page 28 - 8 X all angles are 
i P'ease Jar.- 1 to page 255 1 .' 
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The secrets that 
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Contrary to popular ml sconce pi Ion, ll doesn't lake a small for- 
tune to g«t started In woodturning. Four- speed lathe {A) from 
Sears sells tor SI 60; ■ decent set of chisels costs about ISO. 
Items In photos B and C were turned on lathe above; on page 290 
you’ll find plans for candle holder with chimney. 





Pour small amount of shellac from paper 
CUp Into h clean, lint tree Cloth. 



Immediately add a couple of drops of boiled 
linseed oil to the shellac-dampened rag. 



Apply by moving rag across work with lathe 
at slow speed. Replenish rag as needed. 




Apply rag to all wide, easy-to-gei at sur- 
faces on the cylinder's top and base. 



To work finish Into valleys and crevices, 
wrap rag around small-diameter stick. 



Repeat procedure on base; keep rag mov- 
ing or you may create burn marks. 
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a woodturning expert 



make you 



PM s resident craftsman 
shows you how to 
master faceplate 
and spindle turning. 



by Harry Wicks 

HOME AND SHOP EDITOR 



I n PMs first installment cm lathes 
(July '78, page 96), we discussed 
the very haaics of woodturning' — 
how to get started in woodturning 
what tools you should own, and how 
to keep then; sharp, Wow we’ll focus 
on the two types of turning you must 
master to tackle any lathe project: 
faceplate and spindle turning',, 

As a bonus for those who have ad- 
vanced on their own, we show how to 



get a professional-looking finish 
with very little effort— even on your 
first try. First, the wood should be 
thoroughly sanded, dusted and 
wiped with a tack rag. Then, upon 
application, set the lathe at slow to 
medium speed (about 600 rprn) and 
keep the rag moving to avoid bum 
marks in the shellac, 

After reading Part 1, several read- 
ers wrote that a dust or respiratory 



Faceplate turning basics 




Square up stock, find center by marking di- 
agonals using a straightedge and pencil. 




Make e permanent mark aft the center by 
lapping a punch lightly with a hammer. 



\ 




Wish compass, layout and mark circled In. 
larger than desired finished dimension. 






t 



Use bandsaw to cut slock to rough dimen- 
sion; cut on (he waste side of line. 



Select faceplate, set compass in. more 
than its radius and draw a circle. 



Center faceplate on slock,, line up two 
screws with grain, mark for screWholes. 





Bore pilot holes for faceplate screws; use Use heftiest possible screws to secure to Holding lathe spindie rigid, mount the 

tape stop on bit at desired depth- faceplate; choose screw length carefully. workpiece on lathe, tighten with a wrench. 
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Set machine at low speed, end scrape 
across edge of stock with gouge or chisel. 




To shape the outside corner, a skew can be 
used in s scraping fashion. 



mask is a must fora lathe turner. To 
use or not use a mask is a personal 
choice; I generally don't when cut- 
ting but always wear one when fil- 
ing, sanding, dusting or finishing, I 
opt for the low-cost mask with 
throwaway filter liner {such as that 
made by 3M). Those with allergy 
problems should probably keep the 
mask on. during all lathe opera- 
tions, 

A couple of viewpoints 

Lathe purists also argued that 
safety glasses are unnecessary be- 
cause a tool torn from the operator’s 
grip or a workpiece flung from the 
lathe tends to follow a downward 
path. Though the trajectory argu- 
ment is valid, I prefer wearing safe- 
ty goggles — and insist that students 
in my woodworking class do, too. I 
urge readers to adopt the same atti- 
tude. 

When the work cannot be turned 
between centers, it must be mounted 
on a faceplate or other workholding 
device. All cutting in faceplate work 
is done with chisels in the scraping 
manner. 

If you should try to apply a shear- 
ing cut on the edge of a piece of face- 
plate-mounted work, you will proba- 
bly produce a hogging cut. That is, 
the chisel will tear a chunk from the 
wood and, in turn, be torn from your 
hands because the end grain is pre- 
sented twice to the operator on ev- 
ery revolution. 

Turning on the faceplate 

Once you have selected the stock 
for a faceplate turning, cut it 
square. Then cut the rough-round 
shape on a bandsaw, keeping the 
blade on the waste side of the line. 
Select the largest -diameter face- 
plate you can use on the workpiece. 
Mount the block as shown in the 
photos- Always use the heaviest pos- 
sible screws to mount wood on a 
faceplate. 

Make certain that screws are of 
the right length for the project; they 
musn’t come in contact with the 
chisels. (For some designs, conven- 
tional faceplate mounting cannot be 




Small round-nose chisel is used to turn the 
decorative half-round groove. 



Turning a spindle 




To glue up stock for a spindle turning, ap- 
ply liberal amount of glue to mating so- 
laces (above). Use a number of clamps 
(right) to hold work until glue dries, 




used. Glue mounting, glue-chuck or 
ring-clamp methods are then re- 
quired. These techniques will be dis- 
cussed in a future issue.) To turn the 
hurricane lamp base shown on 
page 144 (drawing, page 290), you 
can use conventional faceplate 
mounting. 




After smoothing (ace with square-nose 
chisel, use pencil to mark cuts on face. 




Bore mortise lor spindle stub with work still 
on lathe. Note tape depth stop on bit 




Immediately wipe off squeezed-out excess 
glue end set work aside for 24 hours. Then 
find centers on both ends using diagonal 
lines method as shown here. 

With the block securely fastened, 
turn the faceplate all the way onto 
the lathe spindle. If your lathe has a 
system for locking the spindle while 
you tighten the faceplate, use it. Ad- 
just the toolrest so it is about Vfe in. 
away front the work and the chisel's 
cutting edge will be at the center 
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On spur center end of work, saw Vfc-ln.-deep 
kerfs along both diagonal lines. 




M work must be removed, mark at head- 
stock using reference on spur canter. 



Start lathe and use gouge to make a series 
of iv 3 to 2- In, -long shearing cuts back to 
the right. Beginners should use light cute 
and low speed to rough-round the stock, 

line. Rotate the work by hand to 
make certain it clears the toolrest* 
Run the machine at slow speed. 
Check the lathe manufacturer's 
speed chart because the roughing 
speed varies with the type and diam- 
eter of the wood. 

Generally, a woodturner shapes 




On both ends of the stock, center-punch 
holes at exact center (shout Vu In, d i a,) Use 
s wood mallet (right}, which won r t damage 
center, to drive the center into stock. 




Mount work in lathe; before advancing cup 
center, apply lubricant to the cup center. 




Adjust tooirest as shown, clamp, Turn work 
by hand to make sure It clears rest. 




the outside diameter first with a 
square-nose chisel. Since there are 
no square-nose chisels available 
commercially (that I know of), you’ll 
have to grind your own. The best 
tool for final smoothing of an outside 
edge is the spear-point chisel. Use it 
to pick up a scant bite at one corner 





Advance cup center into stock until secure, 
back off ftth turn, lock the spindle clamp. 




Using gouge, rough- round right end, mark 
with pencil to determine cylinder size. 




When you're about 2 in. from left and, roll 
gouge over and work toward the left end. 



and carry the bite right across the 
edge. 

Truing the work's face can be done 
with either a skew, square-nose or 
diamond-point chisel held in the 
scraping attitude. Move the tool 
from the ce nter of the workpiece to 
(Please Jum to pa ge 29C) 
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Build PM's barbecue bar 
for your family room 




Barbecue bar with Jenn-AIr cooktop, undercounter relrlgorator (inset) 
and a Nulonfc in-counier lead center makes gracious entertaining easy. 

This custom barbecue bar appeared in last 
month's porch/ roonveonversion story. 



by Rick Eickhoff 



phoiQ-i M.Hi OimaMy 






A lthough the I'M barbecue bar isde- 
i ni gned with special convenience 
features, it is simply constructed and 
finished with a cl u ruble plastic lami- 
mite. A twin-grill convert ible cooktop, 
refrigerator and food center are in- 
corporated into the bar. It in finished 
with Nevamar's Butcher I Mock and 
Classic Cane laminates and trimmed 
with rattan. 

Materials left over from the bar will 
make a companion coffee table. A 
hinged to]i covers the table’s storage 
area. 

The plastic laminate is available lo- 
cally, or write to Neva mar Curp., H339 

146 POPyySRMEQHANlQS 



Telegraph, Oden tun, Md, 21113. Rat- 
tan pules provide an attractive trim. 
Check your classified directory under 
''Bamboo" for a dealer. You might con- 
sider substituting bamboo, which is 
much less expensive and available by 
mail from Gee Lumber Co „ 2bQ0 West 
79th St., Chicago, 111. G0(io2. 

Making the cabinet frame 

Cut bottom 1 and kick plate pieces i\ 
J. Using glue and ringed nails join 

pieces, keeping assembly square. 

Lay out and cut the two end panels 
G and attach to assembly with 8d fin- 
ishing nails and whi Le glue.. Nail Z and 



Y to the refrigerator end panel and 
nail a temporary 1x2 brace across the 
refrigerator opening. 

Lay out and cut partitions G and H, 
Mark their locations on the plywood 
bottom. Turn the cabinet on its face 
< drawer! side, glue and nail partitions 
through the bottom with 8d nails. 

Cut out the back E. With cabinet 
face down and everything square, nail 
and glue E in place. Nail rail K in par- 
tition notches. 

Measure and cut facing pieces: hor- 
izontal rails O, P, £± t K and vertical 
stiles S. Use doweled joints on the fac- 
ing frame. Dry assemble, then glue 




To retain Jenn-Air effective exhaust ay*- 
tcm, use large ducts. For good flow ol air, 
use a minimum number of elbows. A 5-in, 
elbow, 3x10-in. root duel and a Broan No. 
45$ root jack worked here. 
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Cut end tit the cane plastic on the kick* 
plate wilh the bar in position. 



joints and clamp with 6-ft. bar damps. 
Make sure assembly is square. 

When facing frame is dry, nail and 
glue it to cabinet base, ends and parti- 
tions, checking alignment. Cut, nail 
and. glue A A and X. Add corner blocks 
BB for securing top. 

The laminating process 

Plane ar sand alt facing joints flush. 
Cut vertical laminations to run full 
length of stiles; apply contact cement 
to mating surfaces. Butt-cut and ap- 
ply end la in it] ate. Cut and apply back 
laminate in one sheet. End and back 
edges will be covered with trim. 




You can build Ibis barbecue 
cabinet using simple, straight- 
forward construction methods 
and still achieve lhat profes- 
sional. cusiom look. Jusl as- 
semble the uni I m your shop, 
then install it in the room. 




Install finished cabins | In the room afler the Itoor is laid — If you're remodeling 
the entire room. Wrap all exhaust-duct joints so Ihey're airtight. 



Lay out and cut plywood doors T t 
U* V, W, Cut laminate for door edg- 
ings n 4 in. oversize), facings and 
backs. (Laminate backs to guard 
against war page.) Clue laminate to 
backs, edges and then fronts* routing 
edges flush after each gluing. File cor- 
ners smooth. 

Building the drawer 

Cut drawer sides L and M. Dado the 
lower edge for bottom N, Cut, then 
slide the bottom in place arid attach 
lamination to the front. Fit piece Ft' 
to the cabinet and hardware to the 
drawer and cabinet. Screw on lami- 
nated false drawer front. 

Hang the doors next. After adjust- 
ing the blade for depth, use a circular 
saw' to cut a slot in the dour for the pin 
hinge. Screw-fas ten the hinge to the 
dour, assemble doors to cabinet stiles 
and install magnetic catches. 

Applying rattan trim 

Halve rattan HH or bamboo poles 
on the circular saw ami keep matching 
halves together. Cut trim to length 
and apply it with dark areas opposite 



each other. Fut cabinet on its back and 
apply vertical trim to the front w ith 
white glue and 4d finishing nails. Cope 
horizontal rails into the stiles. Trim 
outside corner with matching pieces. 
Next, lay the cabinet carefully on. its 
face. Trim hack corner with two rat- 
tan pieces. Plane the edge of the sec- 
ond piece for a tight fit. Add all rattan 
trim on the back. 

Cut and install laminate facing on 
the refrigeratm- front. Add shelving 
if desired. Varnish interior. 

Assembling the countertop 

Cut countertop A to size. Cut rein- 
forcing pieces 1J and H, glue and nail 
in place. Then cut and add strips C, 
Cut the corner radius with a sabre 
saw and sand smooth, keeping top edge 
square. Cut laminate self-edge slightly 
oversize, bond il in place and runt the 
< we rh a u g t\ u -h h w i t h a st r a j g h t ca rh i de- 
cutter in the muter. File it even with 
the top surface. Then cut the top lam- 
inate oversize, bond it in place and 
dress its edges. 

Bore starter holes into cutouts and 
complete cutouts with a hacksaw blade 
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ill your Hitt) re saw. Rout si m3 file till 
edges as needed, 

Cut handles, ahellat their ends and 
attach with I7-ln. No, 8 fh wood 
screws, Pewit ion barbecue bar, then cut 
and cement laminate to the kitkplate, 

To build the coffee table cut base 
FF and side pieces DD and EE. As- 
semble the box, then laminate four 
surfaces and top edges. Apply trim f 
coping top and horizontal pieces to fit 
the uprights, 

Use cutout from grill for GG. Cut, 
joint edges square and apply edging: 
rout edges Hush. Laminate both sides 
of CiC. Attach hinges and painter var- 
nish interior, 







BARBECUE BAR /COFFEE TABLE— MATERIALS LIST 




Pea. 


SL» and dtaerJptton 


Kay 


An. 


Sin and description 


A 


1 


14 x 28 * MW" particleboard 


R 


2 


x a % avc pin 


B 


1 


14 x 2Vi * Sfl" plywood 


s 


4 


14 x 2 x 30V r " pine 


C 


2 


14 X 214 x 73 plywood 


T 


3 


Vt n 414 m* 14" plywood 


□ 


1 


4* x i v. 22" plywood 


u 


1 


14 x 614 *3014" ptywOOd 


E 


1 


14 * 2flv* x 7614" plywood 


v 


2 


H * 914 x 2llV plywood 


F 


1 


14 x 614 Jt 7-61A 1 ' plywood 


w 


2 


14 * 15 x 2114'' ptywoodl 


G 


3 


14 x 24Yt x MW plywood 


X 


1 


is. x 114 x 29 1A" plna 


M 


2 


14 St 2*Vi X 2844“ plywood 


V 


t 


14 * 1 x 2 V pine 


1 


1 


14 x 21W x 5U4 u plywood 


z 


1 


14 x m k &w pine 


J 


1 


14 x 514 M 6344“ plywood 


AA 


T 


44 x 1 x 2214“ ploo 


K 


1 


li X 2 X 7QV V plywood 


SB 


4 


14 X 6 X 6" pint: 


L 


2 


Vt x x 2214" Hr plywood 


ce 


1 


x 6 x 22“ plywood 


M 


2 


W ■ 4 Vt xGW'llf plywood 


DP 


z 


It i 12V4 a 22V4 *' lit plywood 


N 


1 


% k 614 x 22'4 rf plywood 


ee 


2 


v t x T 214 x 1**4 ‘'Nr plywood 


0 


2 


14 x IH x 2614 ,r pine 


FF 


1 


V* x 1314 x EZ ’,2 fir plywood. 


P 


1 


lx k 2xjfll4" pine 


GG 


1 


14 x l^li x 26" particleboard 


0 


4 


x 114 aBW pine 


HH 


6 


l'A'-dm ranan pole a 



3 4x6 aim eit Mvanur C ■£«*■£ Cftnu pratl-C Iftniiimn? (No RC-2-? 701 >; 1 «h*tt Novamir Butcher 
Bloch plaalic laminate (No WV aadj: 2 firnnl 22 -In drawer ft I idea (No 336 )l * mjig.n<elie CftEChpj; 4 pr* 
Amerce k turn is hod bran hinge* [No. 1239); Ad 1i#nsh.<pg nails; 40 naila; 114 -in. No. d 111 wood strews; 
H>-w No. a in wood screws; 4 -|n ringed naila, 1 pr. IVj-m braa* b-USi nmgaa; dia dowel; wh.(e 

glue, aholving hardware: contact cement, varnish or shellac 
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Hard starting has always been, and still is, a car owner's number one problem — 



I':-' v FORD MODEL 1 
STATION WAGON 



PUT THE FUN BACK 
INTO OWNING A CAR! 
THIS SEVENTH ANNUAL 
SPECIAL SECTION, 
PREPARED BY THE 
AUTO EDITORS, 
ANSWERS QUESTIONS 
MOST ASKED OF 
PM s CAR CLINIC — 

IT LL MAKE YOU 
MASTER OF 
YOUR MACHINE! 



but not if you know the secrets of good car care! Stalling and hesitation are also 
tops on the list of problems with late model cars. Missing, surging and lack of 



power run close seconds. Have you experienced any of these so far? How about 



poor fuel economy? Getting more mpg is more important now than ever Power 
train noise can be shut out with eamiuffs but that's no cure. Shimmy and shakes 



are among the symptoms in the poor roadability problem area. Oil loss is 
another messy thing many of you have experienced. Add brakes, overheating* 
tires and paint and body problems and you know why cars are first on the 
official list of consumer complaints these days. Extra: we name the cars recalled 
during the last 10 years— check to see if yours is on the list. 





TOGETHER THEY COULD SAVE YOU HUNDREDS. 



It pays to take care oi' your body. Now more than ever. 
Because, for a limited time only, inside every Duro Body Shop Kit 
is a coupon good for a $2 manufacturer’s rebate on the Dura 
Rustp rooting Kit. 

That’s in addition to the money you save doing it yourself. 
When you buy the Duro Body Shop and Duro Rustproofing Kits, you 
don’t need to pay hundreds of dollars to professionals to get 
professional results. 

Inside each lot is plenty of everything you need to do the 
right job, including easy-to-follow, illustrated instructions. You’ll find 
that doing your own body repairs and rustproofing is virtually fool- 
proof with Duro kits. 

See for yourself how easy and economical it is with the Duro 
Body Shop Kit and Duro Rustproofing Kit. Now 
especially while there’s a S2 rebate. You’ll 
wonder why everyone doesn’t do it themselves. 

When you do it with Duro, 
you do it right. 
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SECTION 1 , 

Hard starting, stalling and hesitation 




SECTION 4. 

Power train noise 



SECTION 2. 

Missing, surging and lack of power 



SECTION 3. 

Poor fuel economy 



SECTION 9. 
Body rust 



SECTION 10. 
Recalls 



Prepared by the editors Of Popular Mechanics with technical art 
by D&lt? Gustarson. Fred Wolff, Adolph Qroimftn, Hank iken. Ed 
UpK>.sk>. Ron Bortuzii.and Pat fiuggero Photography by Jack 
Whitehead. OFd cars pho(os courtesy General Motors Gorp.. 
Chrysler Gqrp.. Ford Motor Co. and ihe Henry Ford Museum 
Design o-i the Car Cate Guide -by Don Mannes 



COLEMAN 




No air? 

No sweat! 

Operates from 12-v auto 
cigarette lighter., . 
pumps up to 150 p.s i. 

For passenger tires. .. 

4WD. pickup arte! RV tires .... 
motorcycle and bike tires. ., 
air shocks ...foot bails, 
basketballs, vo I ley balls. . . 
dozens of other uses. 

And it's the one with 
Coleman quality. So you 
know you can count on it 
in the dutch. 




The Cole-man Company Inc 
Wichita, Kansas €-7201 



NOW IN LEADING AUTOMOTIVE DEPARTMENTS 
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Popular Mechanics plans have 
been helpin'? readers do the "im- 
possible' 1 for over 75 years. Here 
are just a few of the exciting PM 
plan projects, 

SCAMP— A revolutionary all- 
metal, VW-powered acrobatic bi- 
plane that puts you in the air for 
less money than you d think pos- 
sible! With PM plans r man's dream 
of solo flight is easily attained, 

*49.98 

(FMlvred Sn Dec-, 1973 Essve) 

BOO HIE BUG- -A dynamic, new 
vehicle concept l Constructed irom 
a VW bus chassis, the r Boonie' 
offers the go-anywhere ruggedness 



of an ATV, the sleeping and camp- 
ing facilities of an enclosed van 
and the smooth-riding quality of a 
conventional station wagon at 
highway speeds— all rolled into the 
slickest looking vehicle ever! Do- 
it-yourself with PM plans. $ 14,95 

{Fsalurod Lti March, 1974 issue) 

DUTCH MINI-BARN— You can 

erect our most popular backyard 
storage structure for under $&QQ. 
The roof design is somewhere be- 
tween gambrel and mansard but 
it reminds us of Dutch colonial 
architecture. With 8 ft. oF head- 
room inside and 10 It, by 131/s ft, 
floor space it's fairly large although 



it looks small. More than enough 
room for bicycles, lawn furniture, 
garden tools or use it as an off ice 
workshop or potting shed. Two sets 
of plans included, one for yourself 
and one tor your building depart- 
ment, $5.95 

[fealurmi in Auga**, 1972 i$aue) 

STORYBOOK playhouse 

Put up a shed and the neighbors 
may hate you, but build this hand- 
some little house and you'll be the 
hero of the neighborhood — espe- 
cially among the small fry! This 
compact structure looks more like 
a storybook cottage than a tool- 
house — but you can readily use it 
for storage. In fact, wide bam-type 
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doors in the back lead to a special 
tool -storage room wailed off from 
the playrooms. You can hang a lot 
of garden tools inside and still pro- 
vide plenty of play space. An extra 
set of plans is included for a build- 
ing permit, $5.49 

(Feotuired jn July, 1973 iisue) 

LAND AND WATER AIR 
CUSHION VEHICLE -A go- 

anywhere air-prop craft, the excit- 
ing Cobra ACV skims- land or sea 
at speeds up to 6QMPH. 14 ft. long, 
with room for two passengers this 
innovative vehicle will cost you 
less than EE-BDO to build, A unique 
project for the serious dait-your- 



seller (caution must be paid in fol- 
lowing all operating instructions). 
The joys of owning and operating 
this futuristic hover vehicle ore 
truly inestimable. $12.95 

EF-e^tured in Sep!., 1975 issue) 

SCUB A-TOW— The electric pow- 
ered sea scooter that performs like 
costly commercial models! Motor- 
ized Scuba-Tow will pull you on or 
under the waler for hours of effort- 
less snorkeling or scuba diving. 
Rugged, light weight and depend- 
able— you can build Scuba-Tow in 
a weekend or two from PM plans. 

$7.95 

[Featured in July, 197-1 isiiiic) 



Popular Mechanics has hundreds 
of other exciting projects and step- 
by-slep plans for you to 
choose from. Send today 
for the complete cata- 
logue. fust 500. 

Popular Mecfusttiu, 

Dopl. 578 

Box 1 0 1 4 r NX, N.Y. tODlS 
PImjj# rush mo the PM plans 
and/or CCTtatoquo 

Scamp Dutch Mini-barn 

□ $49.98 dfS/aS 

Boon io Bug Storybook Playhouse 

□ $14.95 q $5 .49 

Land St Water Air Cushion Vehicle 

□ $12.95 

Scuba-Tow PM Plans Catalog 

□ $7.95 □ 5QC 

Namfr 



AddrciJ 



CLly Stale Zip 

Please clip and mail wish check or money order 
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PM shows you how to pinpoint the problems that we know have been 
plaguing you if you're the owner of a ’68 to T 78 model car! 




BRAKE 

MAL- 

FUNCTIONS 



OVER- 

HEATING 



iy rwt 



POOR FUEL 

ECONOMY- 



POWER 

TRAIN 

NOISE 



POOH 

ROADABILITY 



T ake 2000 representative let- 
ters received by Car Clinic , 
feed them into a computer, end 
what comes out? A revealing in- 
sight into the most widespread 
problems plaguing own era of 
1&68-7B models, that's what. 

The computer told VS that hard 
Starting, staffing and hesitation 
head the Hal. A total of 29.6 per- 
cent of our readers experience 
this family ot engine problems 

A1 20.4 percent, musing, surg- 
ing and tack of power are second 
This is followed by poor fuel 
economy, with 17 3 percent, 



Pq war-train noise is next and 
accounts tor 10.5 percent of the 
complaints, Power-train noise is 
noise coming from the engine, 
transmission, drive line and dif- 
ferential. 



t 



hahd starting, 

STALLING AND 
HESITATION 



Tied lor filth place are poor 
roadability (shimmy* vibration and 
poor handling) and oil loss . Each 
accounts for 6 percent of the Mai . 



The remainder of the list looks 
like this; 

Brake maifunctions 3-2 % 
Overheating 1,7% 

Abnormal hre 1 . 6 % 

Paint wear /body rust 1.6% 



Other Car CifOtc letters fail into 
an Information Request ' or 
Miscellaneous" category 



This Car Care Guide d<scusses 
how lo troubleshoot end repair iha 
most common problems revealed 
by our survey of 1966-70 models 



Each section contains: 

■ ChecNIisI charts thaf sum- 
marize problems and causes 

■ Troubleshooting precede res , 
n Repair instructions. 

The (Inal section in this year's 
Car Cane Gui'cfe is a compilation 
of motor vehicle safety recalf 
campaigns involving major 
domestic and foreign vehicle 
manufacturers. 



It your car Is listed and you 
aren't certain that the corrective 
action has been taken, return the 
car to a dealer. Repairs will be 
made free of charge. 



The section on recalls was pre- 
pared wrth the cooperation of the 
National Highway Traffic Safety 
Administralion iNHTSA), U.S. 
Department of Trans- 
portation If you wish addi- 
tional information about 
a recall, or want to re- 



port whal you believe is a safely ( 
hazard with a vehicle or vehicie- 
reiateti component, call the 
NHTSA Auto Safety Hollins. The 
tell -free number is 800-424-9393. 



When making a calJ, have your 
Vehicle Identification Nym&er 
(VIM) available. You will find the 
number on Iha car, usually on the 
driver's side of the dash panel in 
Ihe comer near the windshield. 
The VlN is normally visible 
through Ihe windshield from out- 
side Ihe car. 



Before getting lo the how-to 
nitty-gritty, however, turn the page 
lor a look, al how much easier it is 
to take care ol cars now being burlt 
compared to some of ihe 
m ach ines of y este ry ear 1 



MISSING, SURGING 
AND LACK 

OF POWER 






Get a set of Monroe RadialMatics 
and you'll make out like a bandit. 



If you don't have a set of Monroe' Radial-Matic' 
shock absorbers on your car, you're robbing 
yourself of the best ride you ever had. Because, 
just sure as shootin\ Radial-Matic is the best 
riding shock absorber Monroe ever made. 

In fact, the Radial-Matic shock is the first to 
combine five proven ride improvement features 
in a single shock. 

But just to make sure you know we aim to 
please, we re making a pledge no ordinary 
shock dares to make: "If in sixty days you don't 



agree four Radiai-Matic shocks give you the 
best ride ever, Monroe will replace them at no 
charge with any comparably 
priced shocks * 11 
So mosey on over to 
your Monroe dealer and 
ask him for a set of 
Radial-Matic shocks. 

They'll make Old Paint 
ride like the great 

horse Silver. S? 




CAR CARE GUIDE 




In the old days you iubed so often you might as well 
have kept your grease gun in a holster! 



? pset because be found it diffr- memory, we hunted up old service 
cult to replace a fan belt on a instructions and a couple ot old- 
1978 Pontiac with airconditioning, time cars. This article reports facts 
a friend of ours recently muttered —not impressions glossed by time, 
this ofwepeated lament: 'They 

don't make 'em easy to work on Car care, 1930s slyfe 






1 95 7 C bevr Diet Bel A tr convert! ble use d m echanj cal 
breaker points that needed adjustment, cleaning 
and periodic re p raceme n t. What do you h ave on your 
new Chevy? Why. breakertass ignition, of course? 



like they used to/' 

Have the passing years dulled 
our memories, we wondered, or 
was this chap correct? Is modern- 
day car care for the Saturday me- 
chanic more difficult than it was. 
say, in the 1930s, 40s and ‘50s? 
So we wouldn't have to rely on 



in 1932 you could have pur- 
chased a Ford V8 for as low as 
$460— $10 less for a four-cylinder. 
"A price Ihe common man could 
afford,'" said the ads. 

But a "common man" was earn- 
ing about $25 a week, If he had a 
job. and many ended up maintain- 



1932 Ford VS replaced 
the Model A. Maintenance 
and service was so 
extensive and frequent 
on cars of this vintage 
lhal if you owned one 
and had the luxury of a 
garage for It, you also 
had a grease pitf 
Remember those? 



0**0 




;s 






1SS6 Qldsmolsile Supar M 
tour~doOf sedan had a 
ttsd-acid battery under 
Ittt hood, and so da tat*' 
model Olds G&t%. Bui non* 
Ji t maintenance free! 



t$4l Lincoln Conhrteuial 
it a Jooker. turi keeping 
A in lap trim lock mare 
frequent visits to the 
shop than ii does today 
to keep your Mark V 
or Continental m fine 
running condition. 



> J 




* 




1919 Chrysler Town A Country with Its 
wootfte sides had Us own special mainte- 
nance problem: you needed sandpaper, ox- 
alio acid and varnish to properly care far 
the body! 



YUP, CAR CARE REALLY IS 
EASIER THAN EVER! 



PAST AND PRESENT SERVICING COMPARED 



1919 CHRYSLER 


1979 CHRYSLER 


SERVICE 


INTERVAL 


SERVICE 


INTERVAL 


Lubricate chassis 


1,000 miles 


Lutvicate chassis. 


30.000 miles 


Service carburetor ak cleaner. 


1,000 miles. 


Replace carburetor aw filter 


30,000 ifiito. 


Rotate feteE- 


3.500 mites. 


Relate tires 


10,000 miles. 


Change motor oil. 


5,000 miles 


Change motor oil. 


12 months or 
13,000 miles. 


Change oil filter. 


5, MO miles. 


Change oil filler. 


12 months or 
24.000 miles. 


Service oil fflier pipe cep air 
cleaner. 


5,0M rnies. 


Clean crankcase <nfel atr 
cleaner. 


30.000 miles. 


Adjust brakes, 


5,000 miles 


Adjust brakes. 


Not required 


Check generator Charging 
rate. 


S.odq mites. 


Check anomalor charging 
rate 


Not required. 


Adjusl clutch. 


5.000 miles 


Adjust clulch. 


1 3,000 m lies 


Inspect, adjust drive bell. 


5000 mites. 


inspect, adjgsl drive belts. 


24,000 mites. 


Engine luneup. 


10,000 mites. 


Engine luneup. 


24,000 mites. 


Engine luneup.. 


10,000 mites, 


Enpne luneup. 


24.000 miles. 


Drain, refill automatic bans, 


10,000 miles. 


Drain, refill automatic bans. 


Not required. 


Drain gas tank (to clean put 
sediment}. 


10,000 miles. 


Replace lual filter. 


30,000 mites. 


Service incmt wheel bearings.. 


10,000 miles. 


Service honl wheel bearings 


30,000 mites. 


Adjust headlights. 


10.000 miles 


Adjusl headlights. 


Nol recurred. 


Lubricate speedometer cable. 


10.000 miles. 


Lubricate speedometer Gable- 


Ngl required 


Drain, flush, reflil rear axle. 


20,000 miles 


Dram, flush, retill rear axle. 


Not required. 


Rempwe and repack universal 
Joints 


20,000 miles. 


Remove and repack universal 

joints. 


Not required, 


Lubricate rear wheel bearings. 


20.000 miles. 


Lubricate rear wheel beamings. 


Net required. 


Drain, Hush, refHE cookrtg system. 


Early spring, tall. 


Drain, (lush, refill cooting system 


24 months, 
then every year 
or 30.000 miles. 



ing cars themselves to save a buck. This 
mean! doing 221 individual servicing proce- 
dure sever a year's period 8 y comparison, the 
1979 Ford Mustang requires 33 scheduled 
maintenance procedures over a 50 r 0i30’m-j7e 
pendd (equivalent to tour years). 

Things didn't change much during Ihe '30s 
and into the 40s, There was no such thing as a 
Saturday mechanic. An owner of a 1 939 DeSo- 
lo. !or instance, had tobeaSatutoay-Sunday- 
and- hall -of -Monday mechanic. Proof Ires in 
these scheduled procedures he had lo do: 



■ Every 1000 miles, lubricate lower control- 




1939 OeSoto was a car In the Chrysler 
family. The marque bit the dust in 1961. 



arm pivot pins, lower control-arm pivot shafts, 
intermediate aim bushings, drag link, inner 
and outer lie rods kingpins, upper control -arm 
pivot pins, rear -spring shackles, universal 1 
joints, rear-spring Irom bolts, brake and clulch 
pedal bearings, clulch auxiliary shaft. Starling 
motor, distributor shaft, distributor cam, gener- 
ator, door-lock oil pads, door hinges, door han- 
dles, cylinder locks, door-check linkages, win- 
dow-regulator arms and hood, 

■ Every 1 000 miles, fill the transmission.. rear 
axte, brake master cylinder, battery and shock 
absorbers. 

■ Change engine oil every 2000 miles 

■ Twice yearly (5000 miles), dram, flush and 
refill the rear axle, cooling system and stan- 
dard transmission; lubricate the speedometer 
cable and refill the steering gear; drain, Clean 
and refill the carburetor oil -bath air cleaner. 



■ Yearly (10,000 miles), drain, flush and refill 
the automatic transmission, and repack the 
rear chassis springs, and covers. 

What about durability? Did cars of the '30s 
and '40s give less trouble? Consider. 

■ Hgw valves in Fords. Mercurys and Lin- 
colns of the 193C& needed frequent adjust- 
mem, if valves weren't adjusted promptly, 
pourvding damaged them. 



• Hew the power brake shaft rn I be 1934 
Chrysler Airflow (yes, it had a power brake), 
which was situated chi the lower rail, accumu- 
lated road spray, rusted and jammed. 

■ How the rear Pufle* springs of the 1930, 
1939, 1940 and t94i Pontiac didn't flex 
enough and used to break; or how the timing 
chain In the same cars had a way q( snap- 
py 
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■ Hgw crankshafts in 1941 and 1942 Quicks 
want out of round, 

■ How transmissions rn 1946, 1947 and 1949 
Chevys jammed in gear 

Factory sarvica bullelins are nothing new,, 
They were in existence back then, too. 

Car care , 1940s style 

Those who think fondly qI the "old days" of- 
ten point out the difficulty of working on- a mod- 
em car, Some dO-it-yOur&elfers point Out lhal it 
takes "forever" just to get at sparkplugs for re- 
placement because of aircondilioning, emis- 
sions controls and other plumbing. In soma 
cases, replacing sparkplugs of newer cars is 
more difficult than doing the job on an oldie, 
bul, remember, you only have to do the job hall 
as often. Engine tuneups have been stretched 
to as much as once every 94,000 miles! 

The chart (left) shows it takes much less 
time to service a 1979 than older cars. 

Car care, 1950$ style 

Throughout the 1950s and into the f970s, 
automobiles have become more complex, but 
car care has become easier How can we ac- 
counl for whal appears to be a paradox? The 
answer can be lound in comparing two cars 
—lb* 1959 Oldsmobile and 1979 Olds, 

■ The '59 Olds had distributor points that 
needed 1 cleaning and adjusting (often repfac- 
ing) every 10,000 miles. Points, condenser 
and distributor cam— pans that required 
care— have given way in the 79 Olds to main- 
lenance-free electronic ignition 

• The 59 Olds had three unsealed universal 
joints that needed cleaning and repacking ev- 
ery 10,000 miles. Today, IJ- joints one sealed 
and may not have to be replaced ever. 




1934 Chrysler Airflow aerodynamics star- 
tled car buffs. It was called "streamlining," 
Automatic transmission overdrive was also 
offered in Chrysler and DeSoto Airflow, 

fl There was a non-mainiertance-free battery 
in Ihe '59 Olds that expelled acid, causing cor- 
rosion to form on the battery and cables. The 
cables and battery had to be cleaned every 
19,000 miles or suffer early failure. The 79 
Olds has s maintenance-free battery, which 
doesn't even require a check for water. 

■ Remember brakes that required adjusting 
every 10,000 miles? The '59 Olds had them, 
"They dqn'l make 'em easy 10 work on like 
I hey used to," sa»d my friend, But the I acts 
don'i bear him out, Neither does the Automo- 
tive information Council 

' Newer cars need far toss maintenance than 
did earlier ones,' 1 Ihe Council states 'Unfortu- 
nately, people tend to overlook some cf the 
recommended servicing intervals. That's 
usually why filings go wrong." 

The solution to a lot ol problems, therefore, 
is to do maintenance when it's called lor by the 
schedule in (he owner's manual, As you go 
about ycKir work, be comforted by Ihe fact that 
car care today is easier than ever! HW 
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This one’s just for you. 

Wm. Penn motor oil meets oil your car's special performance specifications... 
even frie highest quality designation tar passenger car motor oils and car 
manufacturers’ warranty requirements. Get your 
motor oil fiom a company with a tradition of product 
excellence. 

Get Wm. Penn quality. A fall line of quality 
automotive petroleum and specially products, 
including ail and oir filters. 

Wm, Penn makes them just far you— with the same 
respect tor you cars special needs as you how. ^ Penn Diu Ep ojl , 
Spec Ify Won Penn motor oil and change to Iff) t e82 G ^ , , Bid „ 

years of automotive pelroleum product experience Cleveland Ohio 44V 15 
« . .and car e for your car. ph©n e 1 2 1 et s 7 $- 44 5 1 

Charge 10 Wm. Penn motor ol!. 




■ Automotive and Commercial Motor Oils * Transmission Fluids * 8ra^o Fluids * Starting Fluids 

* Greases * Gasoline Additives * Gasoline Anti.Fr^ze * Hydraulic Oils ' Gear LubricaniE 

* Anti-Freeze * Windshield Washpf Fluids * Oil Filters * Air Filters " Special Use Oils 
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ANNUAL 

POPULAR MECHANICS 



POPULAR MECHANICS and 
[he Automotive Ports & 

Accessories Association wont 
you to "Drive a Happy Car'' 
in 1 9791 For the seventh 
consecutive year, POPULAR 
MECHANICS oncf APAA hove 
teamed up to bring you the 
"May 15 Car Care Month" 
program Ft's designed to 
keep your car in top shape 
by bringing you valuable car 
care advice as well as money-sovrng specials on auto products 
The involvement or APAA reflects its continuing dedication to 
provide you with safer, more reliable automotive parts and 
products. With more APAA member retail outlets and 
manufacturers participating than ever before, this is the best 
Car Care Month yet 1 

The Car Care Month retailers, listed in the directory on 
Page 232. are your headquarters for the many fine products 
advertised in the POPULAR MECHANICS Car Care Guide And 
on page 234. you'll find a directory for the cooperating Car 
Care Month manufacturers, mcludrng the products they'll be 
featuring during May in addition, hundreds of newspapers 
across the country are bringing you Car Care Month sections 
where you'll find even more care care know-how and special 
offers from your neighborhood retailers headquarters Be sure 
to watch for themi 




AUTOMOTIVE PARTS 6- 
ACCESSORIES ASSN. 



Mavis 




The POPULAR MECHANICS Car Care Gurde, beginning 
on the following page, is jam-packed w/th valuable car 
maintenance hints to get your car smoothly through the first 
100,000 miles. The convenient "magazinewvirhima-magazine" 
format allows you to remove the section easily. Simply bend 
[he magazine pages away from the fronr and back of [he 
Guide. PuN the Car Care Gurde out and you'll have a handy 
automotive reference manual always at your fingertips. 



Look for the stores and 
products displaying the 
POPULAR MECHANICS 
Product Feature Mark and 
the APAA symbof 



ffcpular. 

Mechanics 

PRODUCT FEATURE 



onth 



Mr™ 



AcasscsHiss 

ASSOCIATION 




For confidence in 
the crummiest driving 
conditions. 



Nothing shakes your confidence like 
beastly driving conditions and worn 
tires on slick pavement. 

And nothing restores it quicker I 

than Quadra, the new, smooth* riding, h 

_ i * j* i C- Ji 



HI isleri ng heal down Soul h, 

Record rains out West. Slush 
Vffikand snow in the East 
For long wear and 
^ v improved mileage potential 
1 get Quadra, the year-round 
radial. And feel confident, 
even in the crummiest 
g . driv ing conditions, ( ’heck the 
S|S( ( yellow pages for your nearest 
srfS*? / Dayton dealer 
?f»7 

j The safety and mileage of any tire 

j depends r m inflation pres HU ft, ve ■ 

/ h 1 1 -If we ig hi an d d, rii-i n g c<> n d itU ? as . 



alwaysdn-season radial from Dayton 
Quadra’s precision-engineered 
radial construction and year-round 
tread design give you 
confidence in the 
country’s crummies! 
driving conditions. 

Winter blizzards and ATIRE! 
icy roads up North. 



Th« Day(qn T-*e & Ryt>Tj-erCo DayiOft. Ohio 4^4(31 





DISTRIBUTOR 



CABLE 



TERMINALS 



|flfd starting describes an engine which 
fails to start promptly or does. nol 
start ai afi The condition may occur alt the 
time or only when a particular sutot circum- 
-.Micas rs present, For exempts, the origin# 
may start promptly when cold,. but not when 
warm. On I he olher hand, it may noL start 
rn cold we&ihar. but may kick-oil in hot 
weather at the teeth d the starter. 

Stalling defines in engine l hat starts, 
but faifs to keep running. The condition is 
olieri referred to erroneously as hard sort- 
ing if mj engme st-vifs immediately after it 
-■ l . i r t L i . Some coridrliona that cause Haiti 
’ . t : i r l i ng cdv§a stalling. in fact, arv engine 
that Mulls, may become an engine L hat's 
hard to start if thft cpriditiOrt is alto wed 
to continue 

Hesitation describes a letdown in en 
ginft r ar.pon&c au the vehicle is acceiernloct. 
There is ,"i not ret- able pause and the en- 
gine may seem about to stall. Scfnetirrmc 
it does, Several malfunctions that cause 
hOBiULion also caude s.la|tiitg. 



HARD STARTING 



Tracking down the cause 

Wny dgn t engmes start? The causes are 
sammhirsrod UncJor sh^ foflowM'iy conditions. 

Condltlod 1-Wnpri 1 h- - engine (cold .or. 
iioi,i cranks, but tails to start promptly or 
dons not start af. all 
m improper starling procedure. 

Ignition system 

■ Damaged disu ibuior cap or burned 
terminals, 

H Broken rotgrcontddl. 

■ Bad ignition coil. 

Conventional ignition 

■ Worn or damaged distributor point*, 
flt-dronic ignition 

■ Faulty cQmpoijipm, such as pit kup r.oil. 
electronic control modulo. ballast resislon; 

■ Worn distributor $h.d: 

M Broken or loosely connecied primary 
wire, 

to Defective Ignition switch 

w Cracked, worn, improperly ad juried 

sparkplugs. 

■ Sad Spa r k pi ug (Sec o nd n r y ) c a b Jos , 

Fuet system 

■ No 933. 

■ Clogged fuel filter or tool line 



hard starling prob* 
lem"* Check first lor 
spark «nd fuel. As 
t huwiv above, puli 
sparkplug booU. nol 
cab lee. Work throttle 
lever, right, lo nee fi 
luei iu entering carta. 
Check lightness of 
ttui-TQ- iiisitibusur nnd 
sparkplug cablet, be- 
icw Afs.o inspect fnr- 
mmaiy ir dmlnbulor 
cap; it corroded, you 
won I start 



v > y , pc?i‘|| 

SPARKPLUG 



DISTRIBUTOR 



ROTOR 




Fuel starvation may have one or 
more of several causes, includ- 
ing blockage at the fuel liller, 
inltToal-lype fuel tiller it in- 
Stailed irt the carburetor body 
as shown above Remove, ex- 
amine and dean or replace as 
necessary, Filler shewn below 
is installed in Ihe fuel line be- 
tween fuel pump and carb- 



in-une FUEL FILTER 



carburetor 



CONDENSE FI - 

LOW CAPACITY 



conpenser- 

HtGMCflPACI TV 



OXIDE COATING 



TERMINAL 

CORROSION 



CRACKED 

DISTRIBUTOR 



DAMAGED ROTOR 
TERMINAL 



PM ari: Da He 1 G u3t af »on 



BAD CONDENSER 



Distributor p ruble m% the l may cause herd 
stisMirsg are shown al iefi. Shewn above ib 
a sei of breaker points which may have lo 
be retrieved born Iho distributor for close 
t? n j! m i n atiu n detail* Ol the points shown 
right 10 left, above, are oside-tbaled Which 
make poor contact, and eroded points 
which are the results of a bad condenser. 



DAMAGED ROTOR 



BAD 

distributor 

POINTS 



WORN CAM AND/OR 
DISTRIBUTOR SHAFT 



ft pigtail 
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■ Malfunction In carburetor. 

■ Detective fuel pump. 

■ Fuel system vacuum leak. 

Condition a— When the engine barely 

cranks if warm, but starts promptly if cold. 

■ Excessive carbon in the engine, 

■ Carburetor percolation. 

Condition 3— When the engine cranks, 
but tails to start in wet weather; starts promptly 
In dry weal her, 

■ Cracked distributor cap. 

■ Cracked coil. 

Electronic ignition 

■ Damaged electronic control unit. 

■ Bare primary or secondary wires. 

■ Bril tie, cracked sparkplug boots (covers). 
Condition 4 —When the engine doesn't 

crank or only emits surly growls 

■ Corroded, loose or damaged battery ca- 
bles. 

■ Weak battery. 

■ Bad starter switch, relay or motor. 

Zeroing in on Condition 1 

in the ease ol hard -starting Condition 1, de- 
termine it the engine is being started properly. 
Peopte have a tendency lo flood engines, es- 
pecially in cold weather. 

Consult your owner's manual for proper 
starting procedure If the manual is not avail- 
able. depress the gas pedal to the floor once 
(to set the automatic choke), let the pedal up all 
I he way and then position it halfway to the floor. 
Crank the engine. If lha engine doesn't start in 
15 seconds, let It rest for 20 seconds. Keep 
your loot away from the gas pedal and the igni- 
tion key off Then, try again. 11 the engine 
doesn't start now, forget il. Don't add a dead 
battery to your problem. 

Tackle Ignlllurt tystem testing 
ntiti 

1. disconnect m cable from a spark* 

plug. Use a pair of sparkplug cable pliers so 
you don't damage the cable. If pliers aren't 
available, puN (he cable free by twisting and 
pulling the sparkplug boot — not the cable. 

2. insert ■ screwdriver having a non- 
conductive handle inside the sparkplug cover, 
so the tip ot the screwdriver touches the cable 
terminal. 

3. Place Che screwdriver shank 'M to 

1ft inch from a clean ground on the engine 
block. Hold the screwdriver by (he handle to 
avoid shock. 

4. Have someone crank the engine 

momentarily. The ignition system Is not caus- 
ing hard starting if a blue spark jumps the gap 
between lha screwdriver and ground. A yellow 
or orange spark, or no spark, signals a mal- 
function. 

Don't continue cranking, which may damage 
the ignition system. One spark is all that's 
needed to j,udge ignition performance 

A fuel-system problem will result In 
en engine getting little or no fuel t or 
too much fuel. 

To see 11 Utile or no fuel is reaching the en- 
gine, remove the carburetor air cleaner. If the 
choke plate is closed, open it by tripping the 
choke lever. Move the throttle linkage back and 
forth once or twice as you look down the car- 
buretor throat. If the fuel system is working, 
strong gas jets will stream into the card, 

If an engine gets too much gas, you will 
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probably smell It. If you aren't sure, remove a 
sparkplug or two after trying to start the engine. 
If sparkplug lips are wet. the engine is flood- 
ing. 

Pinpointing ignition failure 
If the reason for hard starting is m the ignition 
system, this orderly troubleshooting procedure 
will help you find the cause; 

1 . Tighten primary wtr* connection* 

at the coil It they are loose 

2. Em a min* th* call. Replace, 11 
cracked. 

3. Eximlni and la at spa rkplug cp- 
bleti including the cable from distributor to 
coil. It one cable is bad, the engine will start, 
but misfire. If more than one cable is ineffec- 
tive, starting becomes difficult 

II the distribuior-to-coil cable is bad, the en- 
gine won't siart since high voltage can't reach 
sparkplugs. The cable allows the coil to Teed 
voltage to the distributor cap. rotor and plugs 
A visual examination may reveal a bad ca- 
ble. Cracks and brittle insulation are conditions 
to look for. However, a visual examination 
doesn't always reveal faulty cables, since 
wires inside the insulation may be damaged 
The most accurate way ol testing cables is 
with an ohmmeter. Each cable is rated at a 
particular resistance, depending upon the 
length of the cable. Short cables are rated at a 
lower resistance than longer cables. 

If you have an ohmmeter, do this wflh the 
ignition off: 

A Remove Ihe distributer cap. 

0 Disconnect one cable at a sparkplug 
C Insert Ihe ohmmeter probe in the spark- 
plug end ol the cable so il touches the terminal. 
Hold Ihe Olher ohmmeter probe against Ihe 
electrode inside the distributor cap that the ca- 
ble serves Be sure ohmmeter probes make 
solid contact. 

D 11 ihe meter shows IhaE cable resistance 
la more than Ihe ohm rating given in the car's 
shop manual (See Car Clinic, page 52. Apr 
'77. lor information on how k> obtain your car’s 
shop manual,), delaeh the cable from the dis- 
tributor cap. These Instructions do not apply to 
the distributor- to-coit cable (see below), 

E Test the suspicious cable again. II the ca- 
ble still fails to meet specification, replace it. 
However, if cable resistance Falls into lino, 
there's a defect in the distributor cap. The ler- 
m Inal i s probably corroded Of burned, SO C lean 
cap towers with a distributor cleaning tool, pol- 
ishing contacts, Also polish terminals on the 
distributor side of the cap 
F Reconnect the cable and tost resistance 
again. If resistance is still too high, replace the 
distributor cap, 

Q Start Ihe engine and let If warm up; then 
shut it off. Disconnect lha distributor cap and 
connect the ohmmeter between the center 
contact ol the cap and one of the primary ter- 
minals at Ihe coll. Resistance should not ex- 
ceed the ohms rating in the shop manual. 

It resistance is greater, remove the distribu- 
tor to -coil cable at the eorl and lest resistance 
by touching a probe to the cable terminal and a 
probe to the distributor contact. If resistance is 
still greater than specification, replace Ihe ca- 
ble. If resistance falls tnlo line, tighten alt con- 
nections and test overall resistance again. Jf 
overall resistance still exceeds service manual 
specifications, the coil is probably faulty. Re- 
place il 



4. ixemln* th* distributer emp tor 

physical damage. A carbon track is damage 
i ndicaimg a hairline crack . Look a iso for burned 
or eroded terminals. 

IF you have to replace a distributor cap, make 
sure each cable is installed in its proper tower. 
Une up the replacement cap so distinguishing 
marks parallel the old cap's distinguishing 
marks. Transfer one cable at a time from one 
cap to the other. 

5. Kamov* th* rotor. Replace a broken 
rotor, or one having a broken, burned or 
eroded metal contact 

4. Conventional ignition; It is usually 
difficult to examine distributor contact points 
with points mounted in the distributor. You may 
have to remove them. 

Spread points apart A silver-gray finish 
(smooth or slightly rough) is acceptable, Re- 
place pitted, burned or eroded pants, Also re- 
place the Condenser 

Nola: A bad condenser allows electrical 
surges to destroy points. A faulty resistor or 
excess lubricant splashing From the cam also 
leads Iq premature failure of points. 




FKQM FUEL TANK 



Measure fuei pump pressure with i gauge 
to manufacturer^ manual spec! Meat Ions, 

7. Electronic Ignition; Unlike conven- 
tional ignition systems, electronic ignition sys- 
tems differ from one car to the next. Testing 
electronic ignition systems, therefore, differs 
from car to car. 

The April and June 1 9761 issues of Popular 
Mechanics presented detailed information on 
electronic ignitions. The April issue covers the 
AMO Breakerless Inductive Discharge (BID) 
System and the Chrysler electronic ignition 
system. The June issue deals with Ford's Solid 
State (S/S) System, GM'S High Energy Ignition 
(HE!) and International Harvester’s electronic 
ignition system 

Note; Beginning with 1978 models, AMC 
adopted a solid-state electronic ignition sys- 
tem for Vff engines that is similar to Ford's. 

8. Ignition failure can also result be- 
cause of □ malfunction in the ignition switch 
circuit. This circuit unit consists of an ignition 
switch and an ignition wire that plugs Into a 
wire junction box on the firewall before passing 
on to the coif, Make sure the connection at the 
junction box has not worked loose See that 
the wire at the coil and ignition switch are tight. 
Check the switch. 

Sparkplugs are special 

The only way to determine it hard starting is 
caused by bad sparkplugs is lo remove plugs 
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Note how the rocker arm strikes the eccentric; also the vapor-retum fitting. 



from the engine (or axami nation . LOOK for dam- 
aged or worn oisctrodes. in particular. 

Pinpointing fuel system failure 

, Suppose htue or no gas reaches the carbu- 
' retor during the fuel system "squirt 1 ' test {see 
Zeroing in on Condi lion 7). The cause of the 
f trouble is one of the following:. 

* ■ Clogged fuel filler. 

* ■ Defective fuel pump. 

m Clogged fuel line. 

^ ■ Vacuum leak 

r ■ Blockage in the fuel tank. 

■ Trouble m itie carburetor bowl (clogged in- 
ternal fuel filter, sticking float needle, binding 
float, clogged circuits). 

■ N$ gas. 

To trace fuel starvation to a particular point, 
disconnect the lust line at the carbureter 
bowl. 

Caution; No smoking? Keep the engine oft. 
The engine should be coJd. Disconnect the bat- 
tery ground cable. Place a small plastic con- 
tainer u nd er Ihe fuel II ne fitting to catch gas that 
may drip- 

Wrth the line disconnected, face ils end to- 
ward a container. Have someone briefly crank 
the engine If no gas, or only a dribble, flows 
r into the container, look for a fuel filter in the fuel 
fine between the carbureter and fuel pump. 
1 This metal or plastic cyli nder i s called an In-line 
fuel filler. Most Chrysler Corp. and AMC mod- 
els have one. Replace it. 

I Ford and G M models u sually have fuel filters 

In the carbureter inlet. If this filter gets blocked, 
gas will get to, but nol through the carburetor. 
Thera will be no jets of gas when you activate 
the throttle linkage {see Zeroing in on Condi- 
tion 1). 

Remove this filter, reconnect Ihe fuel line 
and check starting. If Ihe engine slarts, the fil- 
ler is clogged. Replace it. 

After the luel filter, the next component lo 
test if fuel isn't getting to the carburetor is the 
fuel pump. Before doing this, make sure fuel 
system fittings are tight. Inspect for gas leaks 
at all connections from fuel tank lo carbure- 
tor. 

A loose fitting allows air to enter the fuel sys- 
tem, Air disrupts vacuum, which is necessary 
to gel gas to tee carburetor. Also, make sure 
I fuel hoses aren't flattened, kinkad or clogged. 
Disconnect the fuel line at both the carburetor 
and fuel pump. Blow through Ihe line to make 
sure it’s not clogged Reconnect the II no. If fuel 
still doesn't flow irom the fuel line, test the fuel 
pump: 

1. Connect * futl pump preimur* 

gaupfl to Ihe disconnected end of the fuel fine 
at the carburetor {see drawing, facing page). 

9. Sun the engine and check fuel 

pump pressure as you rev the engine from 
1 idle to moderate speed. 

Note: If (he car is equipped with a fuel evap- 
oration emission control system, as most 1970 
to present models are, squeeze off the fuel 
pump vapor return hose to get an accurate 
1 reading. 

3. Fuel pump pi#*«ur* should remain 
constant at engine idle and throughout the ac- 
celeration range. Pressure should be on tergal 
wilh the fuel pump pressure specification in the 
service manual. This specification varies from 
car to car. 

II fuel pump pressure is loo tow, too high, or 



shifts significantly at different engine speeds, 
replace the pump, 

4+ Equip your sell with ■ graduate 

marked off in pints and a watch with a second 
hand. 

5. With th# fuel line discorm*ct*d at 

the carburetor, aim the line into Ihe grad- 
uate. 

6. Start and idle the engine- Watch 
your watch. The luer pump should deliver one 
pint ot gas in 30 seconds or less, If the flow is 
below this, check again for a loose connection 
or restricted line. 

Replacing a fuel pump 

Replacing a fuel pump is no big deal. Here s 
how: 

1, If you can’t reach the fuel pump 

from beneath the hood, raise and support the 
Car. 

2. Disconnect the fuel tanh-to-fuel 

pump gas line at Ihe inlet side of the fuel 
pump. Plug the line. A gpH lee or short pencil 
makes a suitable plug. Fold a cloth over the 
pump connection to absorb fuel that leaks. 

Cauffon; Where possible, use two wrenches 
to avoid damage Hold one fitting with one 
wrench and use the Other to Loosen or tighten. 
Use the same technique to connect and dis- 
connect the fuel line at the carburetor. 

3i Disconnect the fuel vapor return 
hose from the fuel pump fitting and plug the 
hose. 

4. Disconnect the fuel pump-to-car- 
buretor gas line at the fuel-pump outlet. Plug 
The end of the line. 

5. Remove the fuel -pump mounting 
bolts. 

6. Tipping the pump up, pull it straight 
back Irpm the engine 

7. Clean the fuel-pump mounting 

flange on Ihe engine using a brush with kero- 
sene. Be sure loose gasket material and other 
dirt doesn't remain. 

fl. Coat a naw gasket with gasket 
cement. Put the gasket in place. 

4. Install th* naw pump. If you have 
trouble gelling the pump into Ihe engine, re- 
move Ihe pump and crank the engine until the 
shaft's fuel pump eocenlric (cam) is at a low 
point. The eccentric must be in contact with the 



luel- pump rocker arm, as shown in the drawing 
above. 

to. With pump In place, install hard- 
ware, bui don’t tighten until you lift up on the 
pump. Tighten screws Ip 13-15 fool-pounds. 

1 f , Reconnect all lines. Stan the car, 
run ihe engine and check lor teaks. 

Zeroing in on Condition 2 

In every batch of mail we get at Car Clinic, 
there are letters complaining of engines that 
are hard-starting only when warmed up. Usual- 
ly, the problem affects older engines. 

Carbon buildup is the trouble in most cases. 
Carbon, when, it gets hot, has the effect of in- 
creasing an engine's compression ratio, which 
makes it difficult for the starter motor to crank 
the engine. In lad, many people who write 
blame the battery or starter motor since the 
engine sounds the same as Ft would if the bat- 
tery were weak or the starter motor were de- 
fective. 

T □ check tor carbon, do a compression test 
with the engine warmed to operating tempera- 
ture. If the test shows overall compression in 
excess of normal specification {consult manu- 

(Ptoese turn to page 1GB} 




A thicker gasket between carburetor and in- 
take manifold may eliminate percolation. 
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SECTION 



fadurei's specification in your shop manual), 
carton exists The engine may have lo be dis- 
assembled and cleaned 

Try the simple, inexpensive way lir$t Get 
GM Top Engine Cleaner, or equivalent and 
u se as directed . II you Te lucky, you m ay gel r id 
of carbon and your problem. 

Carburetor percolation also causes hand 
starling when the engine is warm. However, 
the engine will crank more briskly than it ii were 
loaded with Carbon 

Percolation refers lo gas in the carburetor 
bow! boiling over and flooding the cylinders 
Heal is the cause. 

To cure Ihe problem, reduce heal. One way 
is to discard an underhood insulating pad 
Another is to use a thicker gasket between the 
carburetor and manitold This raises ihe car- 
buretor off Ihe hot engine, maybe jusl enough 
to eliminate (he trouble 



STOVfc T YPl 
AIJTOM A r 1C 
C HO K t 
ADJUST ME NT 
CAP 



Hardstartjng Conditions 3 and 4 

The ignition system is usually at fault if an 
engine wont start in wel weal her but may atari 
in dry weather. Check tor cracked distributor 
cap or coif and replace either or both if (hey are 
detective 

Another hard- starling condition occurs when 
ihe engine may growl or be silent but won't 
catch at all. This signals a delect In the starting 
system, which consists of (he battery, battery 
cables, starter relay anchor switch (solenoid) 
and starter motor The engine will barely turn 
over, if it cranks at ail 

Examine battery cables and terminals first. 
Cables must be tightly connected and have no 
h'oaks in ■nju.jlfltinn If tormina Is And battery 
posts are corroded, clean them since suchfor- 
sign matter hampers the flow of current. 

Use a battery hydrometer to lesl battery 
electrolyte for specific gravity This test, which 
determines the percentage of sulphuric acid in 
electrolyte, will pinpoint a weak battery. In a 
battery that is losing charge, plates absorb sul- 
phuric acid (rom the elect rolyfe. consequently 
causing a drop in specific gravity, (The specific 
gravity ol some maintenance- free batteries 
cannot bo tasted, because the battery seel 
iPk'd j n ru-"i r ' p-w 
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Carburetor details 
shew stove- type 
automatic choke 
well -type 

(below), and idle-' 
adjustment screws 
(bottom). Automatic 
choke provide* proper 
fuel/air mixture lor 
■stall- free cold starts. 
Fast -idle screw, which 
ride* oh stepped cam. 
selects ideal engine 
speed in relation to 
choke-valve opening. 



CHOKE VALVE 
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Introducing 



Shell Fire & Ice 



All Season Motor Oil 



Shell Fire & Ice 10W-40 Motor Oil. 




Stock up now during 
Spring Value Days. 

WD-40 Company* San Diego. C A 92110 
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cannot be broken. It is, therefore, necessary to 
test a maintenance-free battery with a battery 
tester,} 

Test speeilic gravity of a convenEwoat bat- 
tery as lolLows: 

1 . Add wat*r r if necessary, to bring elec- 
trolyte in each call to proper level If water is 
added, run the angina al fast idle for 15 min- 
utes before testing, so fresh water mixes with 
electrolyte. 

3. Remove battery vent caps- 

3. Draw electrolyte from one cell mio 

the hydrometer. Make sure that the hydrome- 
ter Ifoat is riding freely in the hydrometer 
tube r 

Caution: A battery emus highly explosive 
gas. Do not smoke when near a battery. Dis- 
connect I he ground (negative in mosl cases) 
cable to prevent Sparks, if electrolyte gets on 
your skin, flesh with water immediately. If elec- 
trolyte splashes in your eye, flush with water 
and get to a physician i mmediatoly. Electrolyte 
is an acid that can result In burns and blind- 
ness. 

4- Hold tho hydrometer at eye level. 

Nble the reading. Return electrolyte to the cell 
and take readings, one al a lime, of all other 
cells. 

(Specific gravity varies with electrolyte tem- 
perature, Each reading has to be kilerpcriated 




Safety first, always. Use a strong supporting 
roof tor carrying a heavy battery. 



to 8CP F, If your hydrometer doesn't have a 
built-in temperature compensalor, which auto- 
matically gives direct readings, insert a ther- 
mometer in electrolyte to obtain its tempera- 
ture. For every 10*° that this temperature is 



TROUBLESHOOTING STALLING 


CAUSES TO CHECK 


CORRECTION 


REFER TO 


Slichte-g automatic choke. 
Including Inoperative vacu- 
um break. 


Repair and adjust. 




• incorrect slew and fa*l-ldl* 
BpMdt, 


Adjust. 




C Bad sparkplugs and, 'or 
Sparkplug cables. 


Replace, 


Sect, t : Sparkplug* 
Are 5pectef. 


D Damaged conventional or 
electronic distributor parts, 
Including loose or bare pri- 
mary wire. 


Replace. 


Sect 1 : Pinpointing ig- 
nition Farter*. 


Carbon inside engine, es- 
pecially at exhaust mani- 
fold porta. 


Treat with carbon solvent, such at OH 
Top Engine Cleaner, 


Sect. 1 : Zeroing hi on 
Condition 2, 


Dlrl cloggr'd carburetor air 
filter- 


Replace. 




□ Partially clogged fuel filter. 


Replace. 


Sect 1 : Pinpointing 
Fuel System Fetters. 


n Contamineted Tuat, 


Drain fuel tyatem. Including fuel lank, 
end flush with cleaner. 




□ Clogged PCV valve 


Replace- 




□ Carburetor repairs. 


If carbureter hat not been serviced in 
30,000 miles, clean and overhaul It, us- 
ing parts In bw carburetor repair XII 
ter your model carburetor. 




a Won It fuel pump. 


Replace- 


Sect, t : Pinpointing 
FuaJ System Failure- 


0 Inoperative ihermattetic 
air cleaner. 


Replace. 




□ Vacuum let* through 
loose dr spill vacuum 
hose. 


Repair or replace. 




□ Vacuum leak from carbure- 
ter-manifold area. 


Repair, 




;.l Inoperative manifold heal- 
control valve or vacuum- 
controlled fuel vaporization 
valve. 


Fro* or replace. 




P Bed EGH valve. 


Hapace- 
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above BQ* F.. add .004 to the specie gravity 
reading. For every 10 p Itial the temperature is 
below BO* F., subtract 004 tram I he read- 
ing.) 

3- Compare reading*. A difference ol 
.050 or more points between readings reveals 
a shorted cell or cells. Replace the battery. 

ff overall specific gravity is below 1.225 
points, slow -charge the battery and retest. 
You're looking for a minimum overall reading Of 
1 .225 either bolero or after charging. H the bat- 
tery doesn't attain this, replace it. 

If the battery and battery cables are sound, 
test the starter system to determine if the 
cause of hard starting is in the starter switch, 
starter relay or starter motor. 

inherent starting problem 

Some service bulletins covering hard start- 
ing which have been issued are as follows: 

Chrysler Corp. 

■ 1974 models with 3l8-cu.-in. engines and 
1 Vi-Jn. BBD carburetors — hard starting when 
hot. SB 14-08-UT. 

U 1975 models with 310-cu.nn. engines and 
automatic transmissions— hard starting after 
partial cool-down, SS 14-10-75. 

FdMaCd 

■ 1973-74 models with 4300 4 V carbure- 
tors— hard certd starts. SB 59. 

■ 1976. ail models— hard starting with slow 
cranking spaed. SS 1 1 1. 

■ 1976 mortals with 351-cu.-in. anginas — 
hard starting a! temperatures below 32* F. $B 
110 

9 1977 models wilh 2.3L anginas and auto- 
matic transmissions — hard starting during 
sub-zero temperature conditions. SB 129 and 
133. 



STALLING 

Trucking down the cause 

An engine can start and then stop running 
when idling or cruising whether it's cold or 
warmad up. The chart at led summarizes 
pauses o! staffing and the cures. Where the 
same problem causes both stalling and hard 
starting, you are referred to iha euro already 
discussed. 

Driver's role 

One causa Of stalling nul listed in the chart is 
driver impahance. According to (be Nalicnal 
Highway Traffic Safety Administration. '“A ve- 
hicle's engine operates at maximum efficiency 
when (he engine is warmed to operating tem- 
perature. Trying to gel a lot of speed or accel- 
eration from a cold engine, especially today's 
more sophisticated engines, invites stalling." 

In other words, don't ox peel to start a cold 
angina and drive immediately at freeway 
speeds. The engine probably won't take rt. 

Still, don't let a cold engine idle excessively 
in an attempt to warm il up. especially if l he car 
has a catalytic Converter. Idling causes unnec- 
essary wear and leads to damage. 

The key word is moderation, Start Ihe en- 
gine and drive slowly lor a few minutes. 

What you should know about chokes 

A malfunctioning automatic Choke is high On 
the list of causes that lead to stalling. Before 
working on a choke, you have to know how and 
why chokes act as they do. 

A choke provides the right fuel mixture for 
t Please turn ftj pag* f 72) 




DULLS 
YOUR FINISH 



When you wash your oar with common household dele rgenis. you're 
sabotaging lhai wax job you applied with such tender, loving care! 

You see, l hose detergents were made lor your dishes or your laundry 
not your car. They're full of alkalis, that strip your finish and dull down 
the shine. 

Solution'? Zip Wax car wash. Just pour a capful info a bucket 
of water and you've got a car wash rhai flushes out 
Ihe grittiest grime without wearing down the finish. 

So, stan lengthening the time between wax jobs 
Keep your household detergents in the house, and 
Zip Vifex car wash in ihe garage 

In short: Don't sinp Zip 1 



ZIP WAX CAR WASH 

ADDS A 71/RTIf WAX' SHINE AS IT WASHES. 

■Di97fl turtle Was. inc 




J Gef your copy ™ ™ ™ ™ 1 

I House Carpentry Simplified I 

I CovBfs evffy atp-ed of kausi tiwvrtructwv Horn 1 

mavaiian iu tiniui, include tarfnQ. sir cpivsniDn- ■ 

I log. GrtHitets. Closets, picture windows, wnwto# a 
walls. irepmeas, much mors. Ovtr 730 pagss. I 
a 1,100 photos and iityr Drilled Qtotniy y 

J Order now! Mo risk Inal - 

I SlnnBW-hwrdiniii PiiftlltliliM Con., Suite 003 K 

" UN Capitol An.. Omaha. ME STK ~ 

I Send House Carpentry Simplified I 

| Enclosed is 18 95. (j i 

■ Hame ■ 

| Address | 
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WHAT'S HE DOING! 

Making 3 Concrete 
flower Pot! . and 

SO CAN YOUI 
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Ornamental C&naeie itomi. 
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quick octal-engine starting and warm-up. When 
the engine is cold, thermostat coil tension 
holds the choke valve closed over the carbure- 
tor throat so the engine gets a mixture rich in 
gas. The thermostat coil as usually located in a 




Automatic choice system gives engines the 
right mixture tor j faff- free starts. 



choice cap on the carburetor or in a well In the 
engine. 

The thermostatic coil is connected to the 
choke valve in the carburetor throat, it the coal 
as housed m the choke cap, it is connected lo 
the choke valve by a piston and shah, it the coil 
■s housed in a well In the engine, It is connected 
to the choke valve by a long rod, 

Chokes having the thermostat coil in a choke 
cap are called stove-type chokes. You will find 
stove-type chokes on carburetors used on 
AMC. Ford md GM engines Chryglor Gorp. 
engines generally use well -type chokes. Let us 
use a stove-type choke to explain how chokes 
work, 

As you crank a cold engine, air pressure 
agamst the onset choke valvo and the action of 
a choke piston cause l he valve, which i-s closed 
lightly over the carburetor throat because of 
thermostat coif tension, to open slightly. A ther- 
mostat coll is at maximum tension when it is 
cold and releases tension as 11 gels warm, 

As for the action pi the choke piston, intake 
mamlold vacuum pulls the piston down m its 
cylinder, which helps to pull the choke valve 
open slightly when the engine is cold, All this 
action is to make sure that oven when a cold 
engine is cranked. It won't gal a fuel mixture 
consisting ol too percent gasoline. Pure gas 
can't burn. It needs air. 

Whan the engine starts, continued pull on 
the piston by engine vacuum and the torch of 
air against the choke valve overcome (harmp- 
stal coil tension to allow the choke valve to 
assumg a partially opon position. As the piston 
moves down in its cylinder, skats In the sides of 
the cylinder open so heated air from the ex- 
haust mamlold enters ihe thermostat coil hous- 
ing. This warm air causes the thermostat coil 
spring to gradually lose tension, and the coil 
releases its hold on the choke valve. Within a 
minute or so altera cold ongme is started, the 
choke valve attains a fully open position 

Other cold- engine 
assist-storting mechanisms 

The automaiic choke works hand-in-hand 
with the carburetor fast-idte mechanism to pre- 
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vent exiling during engine warm-up A fast idle 
cam, which activates the carburetor throttle 
plate, is located on the side oi the carburetor. It 
is attached to the choke valve shaft by a link.' 
age. The cam rotates into pus won against a 
last idle screw when the shaft moves. 

On the cam are indentations called "steps." 
As the choke valve shaft moves and the cam 
rotates, the fast-idle screw skips from- pne step 
to another to provide the ideal engine spaed in 
relation to the choke valve opening. Whan the 
choke valve is fully opened, me fast-idle cam 
rotates free cl the last-idle screw, whtch allows 
the carburetor ihrotfle plate to return to curb- 
idle position, 

Most models produced in the 1970s also 
have a vacuum break and electric assist unit lo 
increase the efficiency ol automatic chokes. 
These components open Ihe choke plate as 
quickly as possible to provide the leanest fuel 
mixture needed for starting Getting the plate 
open quickly reduces (he richness of fuel the 
engine consu mes and, there fore , cuts down on 
exhaust emissions, if either the vacuum break 
cht the electric-assist unit mallunctions. the air 
to gas ratio is upsei and stalling can occur. 

Wote; tf an engine floods during starling, you 
can clear fuel from the intake manifold by slam- 
ming Ihe gas pedal to the floor and keeping rt 
there as you crank Ihe engine. With Ihe accel- 
erator in this position, a lang on the throttle 
lever hits against (he fasl-idte cam,, which 
causes (he choke rod to move up, This opens 
the choke valve allowing air info (he carburetor, 
which helps clear the Hooding condition. 

Testing chokes 

Testing an automatic choke is done by ob- 
serving. 

1« Remove the carburetor air clean' 
or while the engine It odd- The choke 
valve should be closed tightly over the carbure- 
tor throat. If it isn't, nove an assistant press the 
accelerator podal to Ihe lioor and lit it up, The 
valve should close. II not, the choke mecha- 
msm probably needs servicing. 

2. Crank the e ng men As this is being 
done, the choke valve should open slightly, As 
the engine starts and begins warming up, the 
valve should continue opening and engine idle 
should gradually drop from fast to normal 
speed. 

3. Clean linkage (il ihe choke mechanism 
needs servicing) to eliminate a sticking condi- 
tion. Also, apply carburetor cleaner around the 
choke valve. If this doesn't solve the problem, 
you may have lo disassemble (he cho^e mech- 
anism to replace me thermostat coil and tree a 
binding piston, but first tost both mo vacuum 
break and the electric- assist unit, 

Testing 8 vacuum break 

If the choke valve doesn't open and (here is 
a vacuum break on the carburetor, verify that 
the vacuum break is working. Start engine, and 
alternately pull and push the vacuum hose off 
and oh the vacuum break. II vacuum break 
linkage doesn't move, replace vacuum break. 

Tetf/ng an eteefrfe-asstor unit 

The procedure for testing an electric-assisl 
unit varies from one car to another. The follow- 
ing explanation applies lo a single-stage con- 
trol, consisting of a control switch and ceramic 

ft.T.n Jo page t ? 4 ) 




SIP Son of a Gun !’s unique 
2‘Silicone formula helps keep tires, 
vinyl tops, dashboards, doorpanels, and 
upholstery looking rich and supple. 

Restore and maintain your car's 
appea ranee with STP Son of a Gun] 
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Vacuum break puffs ihe choke plate open to W air mix with gas for combustion. 



heating element. which is used on many 
Chrysler Ccwp. engines. The procedure is ot- 
tered as an example to demonstrate that test- 
ing the mechanism is not difficult. 

To tetf the control switch; 

1. P*n»w* BAT electric terminal 

Irom the oontrol switch 

2. Connect e 12* volt testltght to the 

switch's toad terminal which is the small termi- 
nal, and to ground. 

3. Start the engine, 

4. Reconnect the SAT electric ter* 
irUnal- The test light should light, It may stay lit 
for a lew seconds or longer, but it must not stay 
on lor more than five minutes, if the lestlight 
doesn't work this way. replace the control 
switch. 

To test tfra boating etenrenf: 

1, Remove BAT electric tormina I 

Irom the control switch. 

2. Connect an ohmmetar to choke 

housing and touch the other lead to a bare spot 
on the choke wire connector of the control 
switch, but do no! touch (he ohmmeter to the 
BAT terminal. A reading ol 4 id 1 2 ohms means 
that the heating element is working. If you don't 
get this reading, replace healing clement. 

Handling a troublesome 
thermostat air cleaner 

Thermostatically controlled air cleaners 
have been used since the early 1 970'5 to re- 
duce the amounl of carbon monoxide gener- 
ated by cold engines, A thermostat air cleaner 
does this by regulating the temperature ol air 
entering the carburetor. 




This diagram of Omni air cleaner depicts 
control damper door has over Intel air. 



A damper door in the air Cleaner inlet (Snor- 
kel) closes when the eng ine is cold. No cold air 
can enter. Instead, warm air from the exhaust 
manifold is diverted through a tube to the car- 
buretor. This cuts down on carbon monoxide, 
since less carbon monoxide is produced when 
gasoline is mixed with warm air. 

If the damper door in the snorkel fails to 
close when a cold engine is started, stalling 
occurs, because the engine isn't calibrated to 
accept cold air. To determine if the thermostat 
air cleaner is causing a stalling condition as a 
cold engine is being started, check the air 
cleaner by observing the damper door. 

If you can't see the damper door by looking 
into the nose o) Ihe snorkel, remove the air 
cleaner cover and filter element, and check 
damper door operation from the backside. You 
now have a chance to also examine the tiller 
element, which has to be clean and unc logged 



to prevent a stalling problem. A dirty air cleaner 
chokes off air entering the engine, forcing the 
engine to run on a richer-than-normal luei mix- 
ture. 

If Ihe damper door is not closed! as you start 
the engine (cold), look for 

■ Split or loose hot air tube from the manifold 
to thB air cleaner . Replace o r reconnect. 

■ Defective vacuum motor. Unhook the vac- 
uum hose that is connected to the vacuum mo- 
tor at the engine end Draw in on the hose by 
mouth or with a vacuum pump. II the damper 
door does not close, replace the vacuum mo- 
tor. 

■ Detective sensor. If applying vacuum to the 
vacuum motor closes the damper door, the 
sensor is bad, Replace the pad by straighten- 
ing (he tangs holding it to the air cleaner hous- 
ing 

A thermostat air cleaner malfunction causes 
warm-engine as welt as cold -engine stalls. As 
the engine starts and warms up. the damper 
door should open. If it stays closed, the engine 
will stall. A detective sensor is usually to blame 
for the damper door staying closed when it 
should open. 

Other causes of staffing 

m Carburetor idle speeds — Correct slow and 
last idle- speed adjustments are basic to a 
property running engine. Adjust to the specifi- 
cations of the car manufacturer 

The propane- assisted method of setting car- 
buretor idle has. been endorsed by manufactur- 
ers of domestic cars. According to Chrysler 
Corp , "The method ol propane idle set is the 
only effective and approved procedure 1o prop- 
erty set the curb idle speed on all domestic 
engines. This procedure is absolutely essen- 
tial to assure proper performance Of a vehicle 
as well as emission reliability ' 

The propane method of adjusting the carbu- 
retor can help engines that experience net only 
stalling,, but also hesitation, surge and rough 
idling. 

■ Contaminated fuel— Contaminated fuel re- 
(era to gasoline that contains water, dirt or oth- 
er foreign material. Disconnect the IubI tine at 
the carburetor. Let some gas drop in the palm 
Of your hand. If gas contains water, drops willl 
remain after the gas evaporates. Usually, dirt 
or other foreign matter makes tuel feet gritty as 
you rub your finger in it. 

Contaminated gasoline requires draining of 
the fuel system and replacing both (he pick-up 
filler in the fuel tank and the fuel fine fitter. Drop 
trie fuel tank, dump contents, wash the tank 
with kerosene and replace the pick-up tiller. 

■ Clogged FCV valve- — A clogged PCV 



vatve, or hose, upsets the air to gas ratio. Stall- 
ing results. 

Start Ihe engine and remove the PCV valve 
Irom its seat in the engine. Hold your finger 
tightly over the tip of the valve. Luck of suction 
indicates a clogged system. 

Replace The FCV valve, which is the likely 
suspect, but don t overlook (he possibility ol a 
clogged, loose or kinked PCV hose. 

8 Vacuum loss — The engine must maintain 
vacuum to keep from stalling and/or idling 
rough The engine can lose vacuum if a vac- 
uum hose serving a vacuum-operated compo- 
nent loosens or splits. Vacuum is also lost if 
carburetor fittings loosen or the carburetor-in- 
take manifold gasket ruptures. 

Connect a vacuum gauge to a vacuum port 
on the engine. Start the engine and let it run at 
•die speed, H the vacuum gauge shows a read- 
ing below normal specification, which is gener- 
ally 17-21 inches of mercury (less (or some 
engines) , exami ne hoses . Then , c heck tor vac- 
uum loss around the carburetor and intake 
manifold by spreading an oil-kerosene mixture 




Vacuum loss from air leak around carbure- 
tor 1 la pinpointed with otUkeroserw mix. 



around joints. An increase In vacuum on the 
vacuum gauge signifies that the mixture has 
sealed a leaking area. Tighten bolts or replace 
the gasket. 

■ Inoperative heat valve— H your engine has 
a manifold -heat-control valve, there is a coun- 
terweight under the exhaust manifold With the 
engine cold, Try moving the counterweight If it 
is stuck, the valve is stuck 
Lubricate the valve shall by poking the noz- 
zle of a can ol manifold -heat-control-valvB lu- 
bricant on the engine side of the counter- 
weight. Tap the counterweight with a hammer, 
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1 1 this doasn‘1 iree the manifold -he at- control 
valve, consider replacing the manifold, 

Some engines use a vacuum -operaled va- 
porizalion valve, which is canlrolbd by a (her- 
mesial vacuum switch This unit will malfunc- 
tion it a vacuum hose loosens or spins, if the 
thermostat vacuum swiich fails or it the valve 
binds because of corrosion or dirt 
This device directs heated air to the intake 
manifold so fuel vaporizes as a cold engine 
warms up. If vaporization doesn't occur, the 
fuel mivture will be too concentrated, causing 
the engine to flood and stall. The same thing 
occurs when a manifold- heat-controf-valve 
fails to function. 

■ Bad EGR valve — The exhaust gas reareu- 
i align (EGRj vafve should nol leak. If if does, 
vacuum is lost and the engine will stall. 

if the type of valve on your engme altows you 
to feel the rubber diaphragm, tesl as follows 
(other EGR valves have to be taken from ihe 
engine for testing): 

i, S$t the trans miss tort in firk or 
neutral and apply the parking brake. Run the 
engine at between 1400-1600 rpm. Let the en- 
gine warm up a minute or two. 

£, Place a finger' under the EGR 
valve and disconnect the vacuum hose. En- 
gine spaed should increase and the diaphragm 
should move down. 

3. Reconnect the hove. The diaphragm 
should move up as engine speed decreases. 

If Ihese things don't happen, pul your finger 
over ihe end of Ihe hose You should feel pull- 
ing. if you do. vacuum is present at the hose 
The EGR valve should be serviced or re- 
placed. 

If you don't feel vacuum, check the hose end 
carburetor port for a blockage. As & last resort, 
replace the thermostatic vacuum switch that 
controls, the EGR valve. 

Inherent Stalling Problems 

The Department, of Transportation has is- 
sued 1 several recalls to cure stalling problems. 
Two in particular involve 1974-76 AMC pas- 
senger cars and Jeeps with electronic ignition 
systems, and 1975-77 Chrysler Corp cars, 
See your dealer. 

Some service bulletins that have been is- 
sued by manufacturers to eliminate inherent 
stalling problems are as IoIIqws: 

Chrysler Corp. 

■ 1975 models with Holley £245 carbure- 
tor — a repair to allow the vehicle lo gel a cor- 
rect idle adjustment, SB 14-06-75. 

B All models— fuel system contamination 
cleaning procedure SB 14-11-75. 

B 1976 California models with 400-4 V en- 
gines — stalls andtor sags at medium to heavy 
acceleration before engine is warmed up. SB 
14-13B-76. 

■ 1976 models with electronic lean burn en- 
gines— idling and/or stalling. SB 74-76-76. 

■ 1977-70 models — propane assisted curb 
idle speed and mixture selling procedure. SB 
14-12-76. 

FoMoCo 

B 1 973 six and eight-cylinder engines with air 
cleaner valve and duct vacuum motor assem- 
bly — stalling on cold engine drlveaway. SB 

me. 

B 1974 Muslang and Pinto wilh 2300-dC en- 
gines andi manual transmission— slal ling on 

( Pleas e ror-i to page ? 77) 
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NEW EDITION 

POPULAR MECHANICS CATALOG OF 
PLANS 

PUBLICATIONS 

PROJECTS 

A must for all homeowners and do-it-yourselfers. Build projects the whole 
family can enjoy! 

To mark the 75th Anniversary of Popular Mechanics, we have published a 
brand new edition of our famous catalog of Plans, Publications, Projects. 

Tor the past seventy-five years Popular Mechanics Magazine has been the 
leading publisher of plans and special publications for the do-it-yourselfer. 
Now we have listed our most papular plans, and all our famous special pub- 
lications, in this brand new illustrated catalog. 

PM'S new catalog is loaded with photos and illustrations. You'll find listings 
for over SG0 plans and publications along with complete ordering instructions. 
Send for your catalog today! Only 5-Ofi postpaid. 

To order send coin, check or money order to: Popular Mechanics Catalog, 
Dept, C78. Box 1014, Radio City Station, New York, N.Y. 10019 
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The do-it-yourself muffler. 




Now you can install a muffler with no cutting, 




no experience, no special tools, no special skills. 

\n«TL 



At last, a do-it-yourself muffler you can really do yourself. 
That’s because with Mufflow we've developed a revolutionary 
design that makes muffler installation a lot less pxhausting- 
Sure, you re going to get your hands dirty removing the old 
muffler but after that its a snap. Von see, when you install a 
Mufflow, there's no time-consuming cutting, No special tools 
required. Everything you need comes in a single package: A top- 
quality, OEM. -type replacement muffler made of long -lasting, 



heavy gauge, double wrapped galvanized steel, special adapter 
damps to fit your car's present exhaust system and complete step- 
by-step instructions. And Mufflow meets or surpasses all govern- 
ment sound requirements, 

It's fast, easy and, not surprisingly; a lot less expensive than any 
professional installation. 

So, if you've been skeptical about changing your muffler 
yourself, try a Mufflow, Itll change your mind- 



Do-it-yourself with 



-/MUFFLOW 



MUFFLOW 




The short-cut, no-cut, no-muff muffler. 
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cold engirt dnveaway. SB 77. 

I 1974 Mustang II with 2800-CC efiginos — 
calling on cold engine dove aw ay. SB 76. 

M 1975 models with 351 W engines — stalling 
on cold engine start-up S3 S3, 

M 1975 models with 460-cu,-in, engines — 
stalling on cold engine dnveaway SB 01. 

■ 1976 Granada, Mavonck. Monarch and 
Comet with 3ti2-cu.-in. engine and automaiic 
transmission— stalling on heavy acceleration 
alter cold start. S9 1 73. 

■ 1976-77 models with 460-cu -m. engines — 
stalling on stopping and turning, SB 130. 

■ 1977 Granada and Monarch with 250-cu.- 
in. engines and automatic Iransmission- — stall- 
ing with airconditionar operating. SB 125, 

HESITATION 

Tracking down the cause 

Engine hesitation on acceleration, which is 
also called flat-spot acceleration is usually 
caused by one of the conditions outlined in the 
chart on the following page, 

The cause of hesitation is usually found in 
the fuel system. Causes listed under ihis head- 
ing in the troubleshooting chad are in order ol 
difficulty The least difficult to troubleshoot is 
first. What follows is an explanation of tasks to 
do in an attempt to resolve hesitation. Proce- 
dures discussed previously are listed in the 
chart's "Pieter To" column. After making each 
adjustment or repair, road-test your car to de- 
termine if the hesitation problem has been alle- 
viated 

Testing throttle cable 

Check throttle -cable movement 

by removing the air cleaner and observing 
throttle cable action as an a ssistani depresses 
and releases fhe accelerator pedal 

2. Clean off dirt if ths cable binds. 

Use carburetor cleaner, See that the throttle 
lever is also dirt-lree. 

Hesitation in some models has been caused 
by a plastic retainer at the throttle lever end of 
the accelerator cable slipping and catching. If 
this is happening, try lo reposition and secure 
the retainer with wire, or replace the cable. 

Testing the accelerating pump circuit 

A damaged accelerating pump is the Mo. 1 
cause of hesitation. The purpose of this pump 
is to Inject a quantity of gasoline into ihe car- 
buretor through a special accelerating circuit 
when rapid acceleration, fakes piste. This 
quick spurt of gas compensates for the rapid 
rush of air info the carburetor that takes place 
during step-down acceleration. 

Without an accelerating pump in the carbu- 
retor. the atr-to-gas ratio would be thrown off. 
and the engine would starve for gas until the 
flow of fuel caughl up with the rush pr air. In 
other words, engine hesitation on acceleration 
would take place. 

To test Ihe accelerating pump and circuil, 
warm up the engine. Turn off the engine and 
remove the carburetor air Cleaner. Activate the 
throttle lever rapidly two or three times. If full j 
streams of gas aren't ejected from the jets, the 
accelerating circuit needs work. 

Working on the accelerating pump 

The external rod that operates the acceler- 
ating pump can usually be adjusted. Check this 

(Pi& ais turn ta page r 75) 
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Another Tidy Car Succ&as Story . L „ 

‘With twin babies, you’d 
think I*d want to hang on to 
a $30,000 a year job, but I 
wanted to make real money.’ 

MrJrh 1 n u- i. 1 1 

^ 




An accountant turned salesman. Marly 
started looking around for something 
thai could make "‘reel money." Uui shat 
meant taking some risks. 

"I didn't have a lot to invest and I .ilsa 
didn't want in be taken in by the LtsuaJ ‘shI 
rich rjuick' themes. Then E read an article 
by Gary { jtiFJinsnn, preside nt of Tidy Ca r. 
thel offered a chance to get into the car 
appearance maintenance business. The 
article said you could cam 53ft an hour 
giving your neighbor's cars showroom 
shines, fl sounded great but l was skeptical/ 

Your own business for under $9 DO, 

"Whnn 1 mad yo u could ^ut into business Enr 
under 5900, it seemed too stood in he true. 
Another benefil was that you could starl 
part-timo lo try out the business before you 
had to quit that $30,000 year job, 

"Having been an accountant l gut busy 
figuring out l li«> 'numbers.' And, it suemed 
clear that Ihe Tidy Car business had 
the potential to grow Into I he 'real money' 

T was looking for. And, now I'ro sorry 
1 hesitated al all." 

ZOO jobs in one month, 

Within six months, Marty's business was 
up lo 200 Tidy Car jobs in a single month 
ranging Fnem. $45 te $135 each. 



How our exclusive 
process earns big profits, 

Preserv-A-Shfne" is Tidy Cat's exclusive 
surface protect Ion treatment I hat goes far 
beyond waxing. It is a restoring and 
preserving process that puts an astounding 
hard-glass finish an cars, (rucks, vans, 
boats and aircraft. 

Guaranteed performance. 

Qur exclusive Fresfirv-A-Shine process 
protects against the ravages of weather, suit, 
sun. nxidttlinn mid pollution- With an 
inexpensive annual resEialant. the shine 
lasts for as long as the customer owns the 
car. And we guarantee that In writing, 



Gary- Goransnn. President 
Tidy Car Inc.. Dtrpl,PM6 
1051 Clinton Street 
Buffalo, N,Y. 14Z06 
|71$1 856-2020 TTDY CAR 

□ E'm interested in Tidy Cor! F lease send 
me a free 1 4 -page brochure on how lo 
become a Tidy Car dealer, 
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. . , and let your fingertips 
control the action, 

140 Top Quality Products 
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CLEAN UP - TOUCH OP ■ DRESS-UP 




Xmck 






SPRAY LACQUER 

Trv* IJicqvrr punts trut 

js-uif the -mash stufuring 
rfMifls ID* <iHl»r Di Wt 
floo'us* Thetrhig^i inlvenl 
rmit'lttl prrnils «»T 
nifld n-jp ind rpsi-T'aHor la 
i itcienf-tfii>i idpiii 
ante Available in pfht 
papula r colors 



QUICK DRY 
ENAMEL 

Twenty-five popular fOton 
Pnr pioleiifonal and tome 
These aftiroels ura- 
iJuce 1 lDu£h snc durMilf 
Film rtthtiri heal owing nr 
HKm processing Cm be 
u-ud on wood V metal ap- 
pl’tlllMi. 



1 !6131 5. MAFU Ml . GAftfttHA, CA 90744 
713 373-5162 
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W T" DISCHARGE 
SPRING RETAINER 



LEVFR 
PUMP PLUNGER 



DURATION 

SPRING 



PUMP DISCHARGE 
SPRING & BALL 



PUMP FILL 
SLOT 



SEAL 



RETURN 



PUMP JET 



DISCHARGE 

PASSAGE 



PUMP ACTUATING 
PUMP CUP OPE 



Accelerating circuit's pump ipjects get for rapid engine response on step- down. 



adjustment first, You may not have to open the 
carburetor. 

The adjustment procedure and specification 
for each carburetor differ, so consul! your car's 
shop manual. The following procedure, which 
applies to late model Rochester 2GC carbure- 
tors on GM ears, gives you an idea of how the 
job is done The pump- rod specification lor the 
2GC carburetor is eilher 1 1 Vi* or 1 *’&? inch, 

1. Buck out thv ldl«*ipB«d Bdjuitlrig 
screw. Hold the throttle lever so the throttle 
valve is Completely closed. 

2. Place ■ gauge from th* top v( the 

■! Pfciisc turn to page iQOf 



THOUaLESHOOTING HESITATION 


CAUSES TO CHECK 


CORRECTION 


REFER TO 


fuel System 
0 1 ruling throttle cable. 


Repair, 




□ Choke too lean {hesitation oc- 
cur* wflh engine cold). 


Test; sd|uat ar repair if defec- 
tive. 


SecL 1 1 Whet Vou Should 
Know About GhOftw. 


□ Malfunctioning vacuum break 
Or choke electrlc-asslst unit, 


Teat; replace if dotocllve- 


Sect 1 : Testing a Va cuumr 
Break. 


G Dirty carburetor air filler; dam- 
aged thermoaiai air cleaner. 


Replace fitter; repair damaged 
air cleaner. 


Sect. 1 : Troublesome 
Thermostat Air C leaner- 


□ Contaminated fuel, 


Drain fuel system, Including 
fuel taok. flush with gleaner. 


Sect. 1 : Contaminated 1 
fuel. 


□ Partially Clogged fuel filter. 


Replace, 


Sect. 1 ■ PtinpotnMng Fuel 
System Failure, 


□ Low ruei pump pressure. 


Teal; replace If defective. 


Sect. Replacing a Fuel 
Pvmp 


□ Damaged accelerating pump. 


Replace If defective. 




O Dirty cerburstor circuits or 
damaged parts. 


Clean end overhaul, or replace 
the carburetor. 




Engine 

□ Leaking valve*. 


Repair. 




Q Restricted exhaual system. 


Clear or replace clogged pan. 




□ Vacuum leak. 


Repair, 


Sect. 1 : Vacuum Lon. 



I7fi POPULAR MECHANICS 




The original 



Long Distance Oil saves gas 
as effectively as leading 
fuel economy motor oils. 




With Amfitfl . LDO. motor oil protect- 
ing for at least 1 5,000 miles between 
changes, you save on motor oil costs. 
Protection in long -drain intervals is 
backed by more than 16 years of 
experience. 

Amoco LDO has also been tested 
against the leading synthetic, and 
oth er o i I s conta in i ng g ra p h ite and 



special friction -reducing additives. 
The tests prove that LOO delivers fuei 
economy equal to these other oils 
claiming fuel savings. 

So LDO gives you both long 'drain 
intervals and fuel economy. 

Get LDO wherever you buy motor oil, 
by the can or by the case. Compare 



it to any other oil. Judge for yourself. 
It's the original Long Distance Oil. 

You expect more from a leader. 




Other quality Amoco- motor oils from the Lead-Free leader. 
Amoco® MV— f Kk I Perm a lube:-; — 

1 i 




Amoco Oil Company 
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SACK 
OUT 
IDLE 

ADJUST) NO 
SCR EW 



SENDING TOOL- 
SEND ROD TO 
ADJUST 



HOLD THROTTLE 
VALVES 
COMPLETELY 
CLOSED 



Adjusting acceieratlng pump operating rod 
of GM Rochester 2GC carburetors , 



TOP OF AI R 
HORN RING 
TO TOP OF 
PUMP ROD 



air horn to the top of the accoto rating 
pump rod* Measure. 

3* If the dli lance I* not to •pacific** 

tie n p bend |he accelerating pump rod to attain 
the specified distance. 

4. Ill curb^dli epeed to specific** 

tton* 

if the acceierating-pump-rod adjustment is 
correct, a damaged accelerating pump is prob- 
ably causing hesitation. To replace the part, do 
this: 

1* Remove the *lr horn. 

2* Chech the cup In the end of tho 

accelerating pump, it it is cracked, spirt or 
distorted, replace the accelerating pump The 
accelerating pump Is usually held by a clip-pm 
type retainer thai is removed wrih needle-nose 
pliers, 

3* Replace the air horn, using a new 
gasket 

4, Make sure tho air horn is tigh* 
toned correctly. An arr leak will a Neel en- 
gine performance. Use the applicable atr-hwn- 
screw -lightening sequences. 

If r a placing the accelerating pump fails to 
bring about a substantial discharge of gas Irom 
the accelerating pump circuit the circuit is 



probably blocked or there is other carburetor 
damage. In any case, remove the carburetor 
from lha engine. Disassemble, clean and over- 
haul tho carburetor with pads contained in a 
Specific rebuild kit for the particular model- If 
you rion'i wish to bother with rebuilding, install 
a new carburelor. A local parts deal or can help ■, 
you get the right overhaul kit or carburetor. / 

Engine causes of hesitation 

You can determine if a leaking valve or re- h 
strteted exhaust system is causing hesitation j 
by hooking up a vacuum gauge. The following * 
vacuum-gauge needle movements are signifi- 
cant; 

■ The needle drops to a low readrng, .returns t 
to normal, drops, returns and keeps doing this. 

A leaky valve exists. II your car is equipped 
with mechanical valve lifters, a valve adjust- * 
menl to specification may solve the problem, If 
nol, replace the bad part. 

■ The needle drops slowly to zero as engine 

speed Is increased There is a restriction in the 
ex hausl system , Look for mu d clogging the tail- 
pipe. Check for a ki nked pipe. A restricted cat- 
alytic converter can also cause the trouble Re- 
place damaged parts. \ 



\ 

i 

f 




Checkpoints for 
shade-tree mechanics. 

l lr s not enough just to tune your cor. You've got to 
^ keep it in tune. The best woy to do that is by 
install ing instruments like... 

The tachometer. A tach tells you your 
engine speed in revolutions per minute. So, 
you con use if to check your cars idle speed. 
It helps you ovoid running your engine too 
M fast or roo slow in any gear. And it tells you 
H when your transmission, dutch or wheels 
are slipping. 

For on eosy-to- in stall tach you can trust. 

■ osk for the Sfewart-Whmer Sensor loch. It s 
I accurate, rugged, readable, and modestly 
m priced. The Sensor Tach is part of a complete 
m line of Sfewarf-Warner equipment designed 
R to meet the needs of the shode-tree 
K mechanic. 
jm Stewart- Warner Corp. 

Consumer Products 

W 1026 Diversey Parkway \ 

r Chicago. III. 60614 (MB)/ \ 
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Toyota recall 

The National Highway Traffic Salety Adman* 
istration warns owners eft 87 1 F 1 972 and 1 973 
Toyota Corolla and Carina models wilh 1 600* 
cc engines ihai ihroiiles can stick suddenly In 
i he open position,, causing loss of control. The 



cause Ot the problem has bean traced to a 
cracked heat lube from me exhaust manifold to 
the choke chamber 

Cracking allows exhaust contaminants to 
enter (he choke chamber. An accumulation of 
sludge in the chamber can bind the throttia 



linkage, which causes the throttle to stick. 

Throttle sticking Is frequently preceded by 
hard starting, rough idling, stalling or hesita- 
tion. If you experience any ot these with a 
197T-73 Toyota Corolla qr Carina, have the 
heat tubes checked. 
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Purolator introduces 



The HOT ONE 



The oil fitter specialty (Resigned to take alt the 
heat that traifer-towing cars r i fans, pick-ups, 
flV% 4WD$ and Motor Homes can dish out 

Specialty vehicles, those used for towing or rough 
and tumble driving, on and off the beaten track, 
can cause normal motor oil temperatures to soar 
to £50? 000° or more. 

Th is surging hot motor oil can inflict severe damage 
on your oil liiter. often causing (he paper filtration 
medium to break down 

That's why Pdrolaior designed the HOT [High Oil 
Temperature] ONE oil filter, it provides extra protection 
against sizzling hot oil 
Here's how 

* A synthetically remiorced pnmary filter medium. 

* A second iOO%nonwoven synthetic liber for 
additional high temperature stability 

* A soecal synthetic rubber heat-reaetant gasket 
■ Steel end caps and steel center tube 

Take advantage of this new Purolator first Protect 
your specially vehicle's engrne w.ih (he HOT ONE. 



— 

Purolator, 



When you can’t afford to take a chance. 



ftifQlilpr Filldfi Division. Inc $7Q Npw Qru.niwiclt twQ 

hanwuy H J. 07065 
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With amazing Aramid fiber that s, 
pound for pound, 5 times as strong as steel! 



Today, the smart move is to radial off-road tires, for 
some good reasons Now, the smarter move is to 
new Norseman Aram id-belted RadiaSs, for even bet- 
ter reasons ! 1 

Why radiate? 

With their greater belt stability, radiate distribute 
air pressure more evenly than bias ply tires across 
the entire tread area. This means that if you lower 
the tire pressure for off road use, the footprint gets 
substantially longer. And that longer footprint 
provides better flotation and traction 

Radials with belt stabilized tread elements and 
Sower spring rate, provide a smoother, quieter ride 
than similar bias tires at turnpike speeds, And since 
radiate don't squirm as much, they roll easier for 
better gas mileage. 

Why new Norseman Radiate? 

The new Norseman Radial is made with belts of 



Aramid, This amazing fiber is, pound for pound, five 
times as strong as steel. 

Armstrongs Aramid system offers excellent 
impact resistance, yet it is more flexible and has less 
unsprung weight than steel-belted and rayorv belted 
radials available to off-roaders, so it gives an even 
softer, smoother ride. 

This new radial has the full width working tread 
design of the Armstrong Norseman, with its lateral 
center lugs and open self-cleaning shoulder lugs, 

The new Norseman Radial is available in sizes to fit 
mini-pickups to light truck campers. See your inde- 
pendent Armstrong dealer this week. Give yourself 
all the advantages of the new Norseman Radial. 
Theres never been an off-road tire like it before! 



Armstrong tires 
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Missing, surging and 
lack of power 



M issing occurs under two ope rating con- 
ditions: at idle and under way. An engine 
that misses at idle runs unevenly and feels as if 
il's skipping. If the condition is bad enough, the 
car shakes. 

Under way, a missing engine gives a steady 
pulsating or jerk that usually becomes more 
pronounced as load on the engine is in- 
creased. The sensation is nol normally fell 
above 30 mph. Under way and al idle, a miss- 
ing engine often causes the exhaust to pro- 
duce a steady spitting sound- 
Surging describes an engine that delivers 
a pronounced variation in power although the 
accelerator pedal and, thus, the throttle is kept 
steady To the dr iver, it seems as i> the car is 
speeding up and slowing down. 

Lack of power (or sluggishness) defines 
an engine that is rwl delivering the power it 
should at high speed or when put under load- 
In other words, the car doesn't accelerate to 
the speed it should, it loses speed going uphill, 
and it has lass-than -normal top speed for Ihe 
position of ihe throttle. 

MISSING 

Tracking down the cause 

What causes stalling can also cause miss- 
ing. Proceed as follows to zero in on your par- 
ticular problem: 

1, Check far vacuum loss through 
loose or split vacuum hosss (refer to Sect, 1 r 
Vacuum Loss). 

2* Make sure no leak exists al the car- 

buretor-to-iniake mflnrfotd mounting (reler to 
Sect. 1 , Vacuum Toss ). 

3. Examine primary ignition wires at 

the coil and distributor. Replace wines that 
have cracked insulation, and see that the wires 
are tightly connected. 

4. Disconnect carburet or air cleaner 
vacuum tube, if one is present. Plug the 




With this carh, tube can be disconnected at 
damp farrow; and snorket is blocked. 



lube opening or the opening in the air cleaner 
or manifold so vacuum is not lost 

5* Disconnect vacuum hesa of ihe ex- 
haust gas recirculation (EGR) valve Plug end 
of the hose so vacuum is retained 




Disconnect the MGR hose at the near end 
(arrow) and plug nose to sustain vacuum. 



6, Disconnect and reconnect cables 
from each sparkplug in turn, while the 
engine is running, using insulated pliers to 
avoid a shock. There should be a drop in en- 
gine revolutions per minute (rprn)aseach plug 
i & di sconnecied It there is a cl ro p in rpm r check 
the loliowing lo find the cause of missing: 

■ Thermostatic air cleaner (refer to Sect. 1 , 
Handling a Troublesome Thermostat Air 
Cleaner). 

■ Distributor and distributor points of a con- 
ventionaf ignition system (see below). 

■ Engine timing and carburetor mixture and 
idling speed (see below) 

■ Positive crankcase ventilation (PCV) sys- 
tem (refer to Stalling). 

■ EGR valve operation (refer to Sect. 1, 
CJbgged PCV Valve). 

7r Remove sparkplugs if there is no rpm 
drop in one or more cylinders as each plug is 
disconnected (see No. 6 above), and look for 
cracks, wear, improper gap, burning or fouling. 
Recondition or replace plugs, whichever is 
necessary (see below). 

a. If minting continues, test each 
sparkplug cable (refer to Seel. 1 . Pinpoint- 
ing Ignition Failure). Then examine the dis- 
tributor cap and rotor lor damage or moisture 
and dirt (see Sect, 1 , Examine the Distributor 
Cap). II the parts aren't damaged, wipe them 
clean and dry. Retest engine performance. 

9. Suspect a problem In the engine il 
Ihe above procedure fails to uncover the cause 
qf missing (see below). 



Look in we distributor 

This discussion assumes that the engine is 
equipped wiih breaker -point (con veniionaJ) ig- 
nition, Missing can occur it breaker points are 
corroded, dirty or Incorrectly adjusted, or }f the 
distributor shaft assembly (bushing, shaft, 
breaker plate and Cam) is damaged. 

Alter replacing distributor points and/or set- 
ting gap with a feeler gauge to the specification 
in the manual or on the vehicle emission: con- 
trol decal, set ihe point dwell with a dwell meter 
and tachometer. Dwell refers lo the duration of 
time (hat Ihe points are closed The measure- 
ment and subsequent resetting ol point gap, il 
necessary, establishes point spacing precise- 
ly. Proceed as follows: 

1 . Connect dwell meter end tachom- 
eter (usually combined as one instrument), 
Follow hookup instructions in Ihe booklet ac- 
companying the instrument. Usually, the meter 



Dwelt ftachivoitlammeter can be combined 
in one instrument for ease of operation. 




Dwaiimeter is connected to ground , coiL 

(Please turn page for sparkplug color chad 
rgjcf continues or? o.ioe rffg j 








It'll take your carfrom dull to dazzling in minutes 




Give your toolsa new tease on 
if e with CHUB & fe products 
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HOW TO 'READ' YOUR PLUGS 

In living color al right ara sparkplugs taken Iro-m 

IS different engines Here' 9 bow to '“read" 

thorn. 

1, A I must while. Fluffy gray deposit on Insulator 
tip arid side electrode la normal for emisslon- 
ton-tr oiled engines using lean mixtures and 
no-lead fuels. This plug hi* high mileage end 
should he replaced, 

2. White with tight tan tint; The soft deposits on 
center electrode and darker deposit on side 
electrode indicate proper heat range tor the 
way this engine la being used— at moderate 
spee d s and loads. 

3. Light tan deposits on s well-used plug The 
yellow deposit on the side electrode Is normal 
and comes from metallic addiiives. 

4, Yellowish, soft while deposits on the center 
electrode and Insulator are normal for an en- 
gine using fuel containing certain metallic ad- 
ditives. Shalt deposits ara normal, not signs 
of wrong fuel mixtures. 

3- Classic example of e normal plug with fluffy, 
chocolate brown deposit on the Insulator. 
Note slightly lighter color on side electrode 
showing that It's running a bit hotter. Sooty 
black deposit on shell sug gusts rich mixture, 
perhaps new air filler reeded. 

6- Fluffy red deposits ere normal In engines us- 
ing fuels with MMT additives. Slightly oily de- 
posit on the Shell may be due In an engine not 
yet fully broken In. In an older engine It might 
indicate the beginning of wear on piston 
rings, valve guidesfsesls, 

7 , Detonation damage; The firing end Of the in- 
sulator is broken ind melal transferred from 
center electrode to the side electrode. Possi- 
ble causes: a- Overadvance*! Ignition timing, 
b. fuel too low in octane, o. EGH system mpk 
functioning. 

6. Prelgn ItlOn damage. White deposits on a bl I s- 
tered insulator, along with burned electrodes, 
reveal extreme heat condition. Possible 
purses; a, Sparkplug too hot, b. Qverad- 
vancad ignition timing, c. Glowing deposits in 
combusllon chamber, d. Cooling system 
clogged e Exheuei System blocked. 

9. Sool fouling. Fluffy, black soot deposits on 
Insulator and electrodes. Possible causes: a. 
Eusuhnly rich mixture dps to sticking 
choke or detective carburetor, b. Faulty igni- 
tion primary circuit or defective sparkplug 
wlre*-C- Excessively cold starting without en- 
gine warm-up, 

10. 01! fouled. Oily, usually blsck deposit cover- 
ing insulator and electrodes. Possible 
causes; a. Excessive passage of engine oil 
Into combusllon chamber due to piston ring 
or valve guide aeel leakage, b. Defective PC V 
system. 

11. Carbon touted. Hard, black carbon deposits 
on Insulator end electrodes. Possible causae: 
a Moderate amount of oil passing rings or 
valves, b. Defective FCV eyetam. c- Sparkplug 
toe cold. d. Sparkplug not correct type loren- 
girne, 

12. Dirt fouling. Carbonirod and sometimes 
granular deposits on and around the Inau la- 
tor and electrodes. Passible pauses: a. Air 
cleaner misting, b. Defective air-cleaner 
mountings. 

13- Bridged gup. Carbon particles are lodged in 
the sparkplug gap. Possible cause: Combus- 
tion chamber deposits accumulated during 
low-speed, iight-load USS break loose during 
demand tor lull power. 

14- Glazed Insulator, Glassy surface on the Insu- 
lator as a result o r deposits melting on plug. 
Possible causes; a. Sparkplug too hot b. Lo- 
cal overheating due to cooling aystsm block- 
age or similar detacL 

15, Splashed Insulator. Splotches ol black, al- 
most paint-like deposits on the insulator. 
Possible cause: Delayed correction of sn en- 
gine miss sllowe soft, oily deposits to accu- 
mulate In cylinder. After lune-up ihwm depos- 
its break loose arid foul plug. 

[PJease jam to page jftfij 
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»5 connected so I he ground lead (usually black) 
Is attached to a clean metal pari ol the engine, 
while the other lead (rod, yellow or any color 
ol her than black) js attached to the primary 
wire terminal at the colt, The primary wire is Ihe 
thin wire {not the secondary cable) extending 
from the coil to the distributor. 



ADJUSTING 

SCREW 



Some model distributors have access door 
for adjusting Ihe contact points , 



2. Place instrument switches et 
proper settings. For example, if you are 
working on an eight 'cylinder engine, set the 
selector ie "S." Place the function swiigft on 
'Tach.' 1 

3. Start engine and 1*1 it idle* Read Ihe 
tachometer It should show that the engine is 
idling al the specified carburetor idle speed, it it 
isn't, set the idle (see below). 

4. Switch dwell' m*ie r.'tech a meter 
to the dwell function* The meter should 
record the dwell specified on the vehicle emis- 



S ion -control decal or in the manual This spec- 
ification is gwen in degrees, such as 28-32*. 
Set dwell if necessary IHhe distributor has an 
access door, slide (he door open and engage 
ihe distributor point adjusting screw with an Al- 
len wrench. With the engine idling, turn the 
strew unit! correct degrees of dwell are re- 
corded. 

Caufron Make sure the sliding door is closed 
tightly after making the adjustment, If dirt en- 
ters the distributor, the points will tail prema- 
turely, 



Newer carburetors have (he Idle mixture 
screws Capped farrowj or hidden entirety. 
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Black & Decker announces 
the car massage. -■ ' 



Buy Black & Decker 's new car polisher now, 
and get a 50-foof extension cord free. 

Introducing Black & Dr-r.kgr s ntw Random Orbrl Polisher Ihe 
easy way to put a gleaming fu-niihy nhJneon your * .*t -, finish 
Random Orbil meanb our polishing whenl 
travels in ever-changing circlet a lot like the TjI'-T NM k 

nature! motion of your hand So il helps 
prevent the swirling and homing ' thai ’ |.j 

can spoil your car 3 linrsh, Buy one - 

now and we ll send you a handy. 

double- insulated fjO-fool extension n 

cord free. Details on the package, Jil 

When America has a jot) to do, , nPJM I 

it reaches tor Black Sr Decker. 1 ▼_] , r \ 



Slack & Decker 



1 Of 



srisi !! tier y ft Mirs 
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II the distributor doesn't have an access 
tioor, (urn off I he engine, remove (he di stributor 
cap and rotor, and reset breaker-potrtt gap, 
Bring points, closer together if dwell angle ts 
below specificaiion and farther apart if dwell 
angle is excessive. With a smaller dwell angle, 
points begin opening larther from the cresi ol 
the cam lobe. Thus, they stay open for longer 
periods and closed lor shorter periods. Con- 
versely, with a larger dwell angle, points begin 
opening closer to the crest of a cam lobe and 
Stay open less and dosed longer, 

5 . Ac c a leratn angl ne ilo wl y with dwell 
set correctly, until the tachometer shows a 
reading ot 1500 rpm. Mote the dwell reading. 
Then let the engine return to idle and check the 
dwell reading again. If the dwell readings vary 
more than 3*, the distributor shaft assembly is 
damaged. Repair or replace ihe distributor, 

Setting the carburetor 

Slnngenl emission control standards have 
made the carburetor mixture tricky to adjust. 
From one year to the next and from one manu- 
facturer to another, there are differences in 
procedure. You cannot, therefore, accurately 
set fuel mixture without specific manufacturer 
service instructions. 

Furthermore, on cars of the '70s. the carbur- 
etor fuel mixture was &el at the factory. The 
main reason for ihis setting going awry is a 
malfunction in the carburetor which would re- 
quire overhauling or replacing the carburetor. 

As for idle-speed adjustment, which estab- 
lishes. how last or slow the engine idles when it 
is warmed up, the procedure is: 

1. Be turo the engine It warm , so ihe 
choke is released 



2. Check the vehicle amlimlon corn 
irol dec* I or ttrvfct menu*) lor condi- 
tions that establish an accurate adjustment. 
For instance, some engines require aircondi- 
lioners and headdghls off Others require air- 
conditioners and/or headlights on. 

3. Obtain your angina’* specified 
Idling e peed vetting from the decal or 
manual. This may be referred lo as curb idle 
rpm, slow idle speed or slow idle rpm, 

4. Hat* under whet conditions you 
have to idjuet Idling speed if the carbur- 
etor Is equipped with a curb-idle solenoid (also 
called an idle-$top or throttle solenoid}. The 
purpose of this part is to closo the throttle 
vaivefs) simultaneously with (he ignition shut- 
off. so fuel can l get past the valve (s ) into cylin- 
ders. Fuel leaking into Ihe cylinders after the 
ignition is turned off can cause die soling —I hat 
is, engine run-on. 

5. Connect a t*chomel«r and check 
engine id ling- speed rpm. 

Make the adjuntmeiit il rpm is ncl to 

specification. In the absence of a curb- idle so- 
lenoid, lurn the curb-idle screw until the ta- 
chometer records the specified idling speed. 

If your car has a curb-idle solenoid, the man- 
ufacturer will specify, on the decal or in (he 
service manual, how idle speed is to be ad- 
justed. It may be done by turning Ihe solenoid 
plunger or de-energising the solenoid (by dis- 
connecting its wire and (urning (he idle^speed 
screw). 

Setting timing 

Timing is (he firing of a sparkplug at Ihe in- 
stant the pislon in (he cylinder the plug serves 
is in position fo deliver maximum power. To 




Idle speed of some engines ia adjusted by 
means of Idle speed Screw on carburetor. 



idle speed of other engines Is adjusted by 
turning fhe plunger of curb idle solenoid. 




determine if spark is being delivered at the 
proper time, you need a stroboscopic timing 

fFteaxe jur.n to p aq h rS&j 



DO YOUR OWN 60 SECOND 

AUTO LAMP INSPECTION. 








Non-functioning tamps are one of the leading reasons for safety inspection failure. But it's easy to make 
your own safety check. Just turn on your headlamps and four-way flashers. Take a quick stroll around your 
car and check your headlamps, stoplights, tail, side-marker, parking and license plate 
tights for burnouts. It could prevent an accident or even save a life. 

Your best replacement General Electric Plus 25 headlamps. 

If your headlamps are burned out, replace with General Electric 
Plus 25 headlamps. They generate 30% more light than our 
previous standard headlamps, which helps you see 25 feet 
further down the road. In fact, you should replace both 
headlamps with GE Plus 25's to get the full benefit of more 
light. The easy way to know if you have Plus 25's in your 
car is to check the number on the back of the light If it's 
#4002 or #60l2 t It s our old model. If It's #4000 or #6014, 
it's a Plus 25. You can do-it-yourself, or have your 
service dealer install them. General Electric, Miniature 
Lamp Products Department #3382, Nela Park, 

Cleveland, Ohio 44112. 
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20° 

BEFORE 
TOP DEAD 
center 



Timing is set at a 
pradesJgnaferf spot 
in piston traval^at 
TOO, a roc or ATDC ■, 




tighi. This is aimed at ihs timing marks, which 
arc located on the crankshaft pulley or fly- 
wheel-, 

Marks correspond to the piston's position in 
the first cylinder of an engine. The liming light 
is connected: lo this cylinder and flashes when 
spark is delivered, You can tell if ignition oc- 
curs at the proper moment in the piston's cycle 
by the relationship of the flashing light to the 
position of the liming marks, If timing is not 
correct, as established by the engine manufac- 
turer. bring it into synchronization by loosening 
and turning the distribulor. 

To set ignition timing, first consult the emis- 
sion control decal to establish necessary con- 
ditions, In mosi eases. warm up the engine and 
disconnect the vacuum advance hose from the 
vacuum advance unit, Plug the end of the hose 
to prevent vacuum loss 

The vacuum advance is a chamber normally 
attached to the distributor, Its purpose is lo ad- 
vance and retard ignition timing, according io 
iho demands of acceleration and deceleration 
put on the engine. The action of the vacuum 
advance depends on the presence ol engine 
vacuum delivered lo the vacuum advance unit 
from ihe engine through the vacuum hose. 

When you check the emission control decal, 
also determine the ignition timing specification, 
it' s given in degrees, such as so many degrees 
BTDC, ATDC Or TDC (0“> 

BTDC stands for Before Top Dead Center. 
This means that ignition should take place 
when the piston is the specified number of de- 



grees before it reaches the fop ol its compres- 
sion stroke 

ATDC stands tor After Top Dead Center. 
This means that ignition should lake place 
when the piston is the specified number of de- 
grees after ii has passed the top ol its com- 
pression stroke and is on the downstroke. 

TDC (0*} stands for Top Dead Center and 
means that ignition should take place when (he 
piston is al the peak of its compression 
stroke. 

Timing is normally adjusted as follows: 

1- Local* the liming merits* In most 
gars, they are on the crankshaft pulley,, which 
is al the front of the engine, in some cars, tim- 
ing marks are located on the flywheel, which is 



at the rear of the engine. In 1 hi s case . the marks 
are visible through a peephole in the flywheel 
housing. 

2, Mote the way liming marks are laid out 
There is a 0° mark, designations indicating 
BTDC and ATDC, and a degree scale of nu- 
merals and index marks denoting various de- 
gree positions There is also a pointer The de- 
gree scale moves as the engine runs, but the 
pointer remains stationary. 

3 , If you havo difficulty seeing the de- 
gree scale and pointer, clean them with kero- 
sene. Finds the mark that coincides with the 
specified timing of the engine and outline that 




imported cars:* in particular, Have timing 
marks located on the engine tty wfreef. 
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mark wrth white paint, AJso paint the pointer, 

4. Identify th« Nd. 1 plug. In lour- and 
six-Cyli hder engines, the Mo. 1 plug is the lirst 
one at the front ol the engine, closest to the 
radiator 

Mo. 1 plug ol V8 engines, other than Ford, 
Mercury, Lincoln and Cadillac, is Ihfl first plug 
at the Ironl of the engune, closest to ihe radia- 
lor, on the left (driver) side. Ford. Mercury. Lin- 
coln and Cadillac have the Mo. 1 plug at the 
Iront of the engine, closest to the radiator, on 
the right (passenger) side. Check ihe service 
m anual to determ me the Mo. 1 pi ug if you have 
a make di Moroni from those mentioned hero. 

5. Connect Lfi* timing Hflht according 
to the manual that comes with the instrument, 
There are two general kinds of lights. One uses 
an a.c power source and ts connected lo a wail 
outlet The oiher uses a d.c. power source and 
is connected to the par battery. 

Whichever tight you use, il has a lead that is 
connected to the Mo. 1 sparkplug. Usually, II is 
necessary to remove ihe cable from the spark- 
plug and insert an adapter be; ween the cable 
terminal and plug. Than attach ihe timing-tight 
lead to the adapter. 

6. if you haven't checked point dwell 
and engine idling speed before as described 
earlier in this section, connect a dwell meter/ 
tachometer and do it now 

7* if, according to the emission control 
decal, it is necessary to disconnecl and plug 
Ihe vacuum advance hose, use a pencil, gull 
lee or suitable-sjzB screw. 

B. With ihe engine idling, aim Ihe timing 
light directly at the liming marks as if you were 
pointing a pistol. Sight straight down the canter 
of the barret and pull the swiich trigger. In a car 



with timing correctly set, the timing mark and 
pointer will line up with each other and appear 
10 be stationary. II Ihe pointer and mark don't 
coincide, and you see the index scale moving, 
adiusl Ihe timing as follows: 

9» Shut off th* engine. Loosen the dis- , 
trifeulor hold-down boll untH you can turn the 
distributor, Use a distributor wrench (offsel 




Disconnect, plug vacuum advance line to 
adjust timing accurately to specifications. 




Observe the timing mark and pointer to de- 
termine If the adjustment is set right 



type), if necessary, to gain access to the boll, 
Do nol remove the boll. 

at the distributor slicks in Ihe engine, give it a 
shol of carbon dioxide from a CQs lire extin- 
guisher Put on gtovos to turn the distributor, 
tO. Restart the engine and aim the lim- 
ing light al the timing marks as you slowly turn 
the distributor by grabbing the vacuum ad- 
vance chamber. When timing mark and pointer 
line up, turn off Ihe engine and tighten Che dis- 
tributor hcld-down boll. Be careful not to dis- 
turb the distributor position. Then check the 
adjustment, 

1 1 . With timing t«t use the timing light to 
test the cemhlug&l advance and vacuum ad 

j Piease turn la page J9SJ 




When it comes to home repairs, man and 
his machine deserve the best American- 
made hand tools money can buy. Wright s 
selection of sockets, ratchets and wrenches 
are quality-built for strength , versatility 
and long-lasting performance. Reasons 
why wright Tools are the popular choice of 
professional mechanics — and the best 
choice for you at home. Tool-Up Now 1 ! 



Quality Tools 
Wright At Home 



QJWRIGHT 



Guaranteed To Last 



.TATE 



HAY 1 flVl 
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vance mechanisms, The centrifugal advance, 
a spring-and-weight component in (he distrLbu- 
tor. changes ignition liming by means of cen- 
trifugal force as engine speed varies. 

IS, To check centrifugal advance, 
aim (he timing llghl at the timing scale as you 
increase engine speed slowly, from idle to 
1 &QQ rpm. The timing mark should advance as 
engine speed increases, and return to its origi- 
nal setting when engine speed decreases. It 
this does not happen, the distributor needs re- 
pair. 

13, To check the vacuum advance, 

unplug and reconnect I he vacuum hose to the 




Lfse a timing tight to establish condition of 
centrifugal and vacuum advance units. 



vacuum advance chamber. Aim the timing light 
at ihe timing scale and run the engine at 1 500 
rpm. The timing mark shqufcf advance to a po- 
sition that is farther than the position it as- 
sumed when you tesied the centrifugal ad- 
vance. If l his doesn't happen, ihe diaphragm in 
ihe advance chamber is probably leaking, and 
the vacuum advance chamber should be re- 
placed. 



socket, ratchet wrench and an extension are 
needed 

2. identify each sparkplug cable with 
the engine cold. Write identifying numbers on 
strips of masking tape and attach Ihe tape to 
the sparkplug cables. This will faciiilate correct 
reconnecting ol cables to plugs. 

3. Grasp end rotate each sparkplug 
beet, pulling it from the sparkplug. 

4. Loosen each sparkplug, with one 
lorn only, 

5. Blew dirt end carbon from around 
each sparkplug. Use compressed air r it possi- 
ble. If compressed air Is not available, aim the 
end of a length of vacuum hose at the area 
around the plug and blow through the other 
end. 

6. Remove each plug and examine its lip 
for any unusual condition. The photos and cap- 
tions on page 1 85 will help identify plug condi- 
tions and indicate what needs to be done in 
each ga$e. 

Incidentally, if a plug binds in the engine, but 
a few threads are exposed, dnp some light oil 
on the threads and screw ihe plug back into Ihe 
engine. Let the oil soak the threads before you 
try to remove (he plug again. 

7 . Do a compression lost (see below), 
with sparkplugs out of the engine, if you sus* 
pecl that engine missing is being caused by an 
engine problem. 

Suppose the plugs you remove are nol worn, 
just dirty. They Can be restored to service if you 
have a sparkplug gleaner (one for home use is 
available from a parts and accessories dealer). 
If you don't have a cleaner, take plugs to a 
service station for cleaning, 

Wipe plugs lo get rid of did, moisture and oil. 
Clean wet deposits from the firing tips by wash- 
ing plugs in kerosene. Use a brush to work the 
solvent Inside insulators. 

Dry Ihe plugs with ah err hose — even if you 
have to pay a service station attendant a dollar 
or two to use hs. Sparkplug trps have to be 
thoroughly dry so solvent doesn't cake inside 
the plug. This will cause misfiring. 

Clean the plugs in a service-station gleaning 
machine, bul do not blast Them for longer than 




Sandblasting sparkplugs before reusing is 
necessary for good performance. 



How to replace sparkplugs 

Faulty sparkplugs are the main reason en- 
gines miss when the car is rolling. Here Is the 
correct procedure lor removing phigs: 

1, Uh the correct tool* for Ihe job. 
Usually, a 1 ^e-Inch or ^-inch hex sparkplug 



live seconds. Longer blasts wear down insula- 
tors and electrodes. 

Using the gap adjusting tool of a sparkplug 
feeler gauge, open the outside electrode of 
each plug enough lo slip a sparkplug file be- 
tween ihe electrodes. Do not use pliers or any 



tool other than a sparkplug tool or you will dam- 
age the plug. 

File Ihe center and outside electrodes clean. 
This requires only a pass Or two With the file. 

Use a small wire brush to clean threads, but 
don't touch the electrodes with the brush. You 
can cause damage. 

Use a sparkplug feeler gauge — no other 
type — to gap plugs. 0e sure you have the cor- 




Use a sparkplug feeler gauge to obtain an 
accurate setting; no other type will do. 



reel specification for your engine. You will find 
it on the emission control decal or in the service 
manual. 

Insert the correct -size wire gauge and move 
if in end out. If the gauge is loo loose or loo tight 
between electrodes, use the adjusting tool to 
close or open \ he gap by bendi ng the side eiec - 
trade. Bending the center electrode will dam- 
age the plug. Gap is set properly when you feel 
a slight resistance on the feeler gauge as you 
move the gauge between electrodes, 

It is important to remember that electrode 
gaps ol new plugs are not preset at the factory. 
You must set gap before installing new 
plugs. 

To Install plugs correctly, do this: 

1. If til* Car frl** art ilumlnum-hflad 

engine, coat the first two or three (breads of 
each sparkplug with a thin layer of graphite to 
prevenl seizing. 

2. Use ■ small brush or thread -chaser to 
clean the threads of sparkplug ports. 

3- If you ate Installing used plug*, ex- 
amine ihe seat. Plugs with square seats use 




Square-shouldered plug {left) needs gas- 
ket; tapered ping, on the fight, doesn't. 



gaskets, and new gaskets should be used. If 
you can'f gel replacement gaskets, replace the 
plugs. Using old gaskels causes compression 
toss. Plugs with tapered seats do not use gas- 
kets, 

4. Scr** the plug* Into the engine 

by hand until they are finger-tight. II plugs use 

(P lease frim to page rg3j 



Give your auto repairs 
the GE Silicone Seal. 



Seals and h,iu - r proofs 
u indoiv* and windshields, 

Makes instant gaskets- *, 

Seals and glues rig h t on ihe spot 

exterior irim, / r 



I 




Repairs vinyl tops 
and v in\f upholstery. 



1 






Seals and 
weatherproofs 
headlights 
and tai llights. 



When you do your own work, 

General Electric Silicone Sealants help 
you do a better job 
GE Silicone Sealants are 100% 
silicone rubber compound. Silicone, 
Unlike any other kmd of sealant on the 
market today. 

When you're repairing a tear, a crack, 
or a peeling piece of trim, use 
GE Silicone Auto Seal. Inside or out. 
When you're fixing a leaky window, 

GE Silicone Glass Seal fills in every 
crack and cranny, 



Gasket lets you form custom gaskets - 
in any shape — right on the spot 
It's a better gasket And it can withstand 
temperatures up to 60(TF 

Whatever needs fixing, give it the 
GE Silicone Seal. When you see what GE 
Silicone Sealants can do for your 
present car. you'll see why they're getting 
so much use in new cars today 

Silicone Products Dept , 

General Electric Company, 

Waterford, New York 1 £188. 
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FORD TO GET THE MOST OUT OF < 

AUTOUTE SPARK PtUGS. 



You probably know that Autolite makes plugs for 
Fords* 

But what you may not know is that Autolite 
makes the same high efficiency plugs for 
almost every car ever made, American 
or imported 

Bo if you drive something as hard to 
find as a really good Cadillac Eldorado 
Con vertible or as difficult to come by as an 
Iso Grifo, now you know that it’s not equally 
hard to find good plugs* 





Fr*rn and AuKHiPb ar a Rendu Cornoarnro 
FrflrtiCofporalion-. Provident;* Rhode Island 02916 
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gaskets, Ihread gaskels on plugs, so they are 
flush against (he base of the shell, before in- 
stalling the plugs. 

5- If you have * torque wreficli, torque 
plugs to the specifications in the shop manual 
II you don't have a torque wrench, tighten. 



PLUG SIZE 


WITH TOflQUE WRENCH Ifl. tbj.j 
Cunt Iron Head Aluminum Head 


10 mm 


a - 12 


S- 12 


12 mm 


la-ie 


10-18 


H mm, gasket 
seal 


25-30 


IB-22 


14 mm, tapered 
seal 


7-15 


7-13 


IS mm, gaskel 
seat 


32*38 


20-34 


IS mm, tapered 
seat 


15-20 


15-20 


Sparkplug torquing spec Wee Non?, 




FINGER TIGHT 



114 TURN 



1/16 TURN Q 



Tighten pings with gaskets 114 (urn; tighten 
tapered sear plugs 1(1S turn. 



plugs finger-trght, (hen with a wrench— vi-turn 
•for plugs with gaskets, Vi*' turn for tapered- 
&eat plugs. 

Overtightening plugs make them difficult (o 
remove the nexi time around. Not making them 
tight enough causes compression loss. Get it 
right 

Testing engine compression 

Low compression in one or more cylinders 
will cause an engine to miss. Compression re- 
fers to the process by which pistons reduce 
volume wilhin a cylinder, Ihus increasing pres- 
sure of the lust mixture within (he cylinder. 

Low compression can be caused by several 
teeters. pul whatever the cause, the solution 
requires engine dismantling Reasons for low 
compression include wornpision rings, leaking 
or sticking valves, and leaking ha ad gasket 

Compression is tested with & compression 
tester. Headings ere compared with manufac- 
turer specifications to determine if ihere is a 
compression loss. To test compression, pro- 
ceed as lollows (the task is easier if someone 
rs inside the car to crank the engine and hoid 
the throttle open): 

L Warm up the engine, 

2, Remove ell sparkplugs* 

3, Disconnect the distribute! Mo -coif 
secondary cable (that's the thick wire). 

4 , Screw or push the campr***ien 
gauge securely rnio ihe first cylinder. The seal 
between the gauge and engine block has lo be 
light to prevent compression loss and an inac- 
curate reading. 




5» Have bit assistant hold the accel- 
orator pedal to the floor as he or she 

cranks the engine using the ignition key. The 
engine should be cranked the same number of 
revolutions (at least eight) as each cylinder is 
tested to obtain an accurate comparison of 
compression readings between cylinders. 

6. Note the highest compression 
reading. If ii seems tow, go on lo the next 
cylinder and afterward relest the Sow-reading 
cylinder, Record readings on paper, 

To judge compression accurately, you have 
lo know the manufacturer's specific alien. This 
is available in the shop manual and in some 
owner manuals. 

Compression obtained for each cylinder 
does not have to conform exactly lo specifics* 
lion. Manufacturers give a leeway For exam- 
pie, American Motors, Chrysler and General 
Motors allow that the lowest reading obtained 
may be BO percent of the highest -reading cylin- 
der Ford allows a 75 percent edge. However, 
any cylinder that shows compression lower 
than 10D pounds per square inch (p.s.L) indi- 
cates a delect. 

SURGING 

Tracking down the cause 

The accompanying chart summarizes the 
causes of surging (References in the "Refer 
to" column tefF where to find applicable infor- 
mation presented in preceding pages If Ihere 
is no reference, an explanation follows or Ihe 
procedure Is self-explanatory.) 

Working on the fuel system 

You can check fuel lines visually to establish 
if a malfunction is causing engine surge. Surg- 
ing can occur if Ihere is a loose connection or 
leak allowing air lo enter the iine and inhibit gas 
flow, or if a kink or other obstruelion in a line is 
curtailing the flow of gas, 

Seldom will a fuel line cause (rouble ll is 
more likely lhat a fuel tank, which builds up 



sediment or rust overthe years, is reducing ihe 
flow ol fuel and causing surge. Foreign matte/ 
may be dogging the strainer In the tank or 
some other part of the system, restricting gas 
flow. 

Fuel-system conlaminalion is apparent if 
you have to replace the fuel filter often If your 
car has an in-the -carburetor luei filter, verify its 
condition by removing and examining the filter 
(refer to Sect, J. Pinpointing Fuel-system Fail- 
ure) Particles on the filter signal a luel -system 
contamination. 

Td verify the condition in cars with in-line fuel 
filters, disconnecl ihe iueJ line at the fuel pump 
end of (he filter and allow fuel lo drip into a 
container, Examine the fuel (Or contaminating 
particles. 

Gleaning Ihe fuel tank and fuel system is not 
a job for the ordinary home mechanic. IT you 




if the fuel system is contaminated, (he Fuel 
lank should be removed and cleaned. 



want to give it a try or know what a mechanic 
should do, the general procedure follows 

Cleaning fuel systems 

1. Disconnect the buttery. 

2. Siphon fuel from the fuel lank Into a 

clean container, fF.'ojs-e vm to pig* rwj 



TROUBLESHOOTING SURGING 



CAUSES TO CHECK 


CORRECTIONS 


REFER TO 


Inoperative Ihe rmosta t air 
cleaner. 


Repair 


Sect. 1 : Handling a Troublesome 
Thermostat Air Cleaner. 


□ Vacuum lees through loose or 
Split vacuum hose. 


Repair or replace. 


Sect, l; Vacuum Lojj. 


□ Vacuum leak from carbureter- 
manifold area. 


Repair. 


Sect, l; Vacuum Loss. 


f] Selective Of loose primary igni- 
tion wires ol coll and distributor. 


Tighten or replace. 




□ Incorrect ignition timing. 


Adjust- 


Sect. 2: Seiffrrg Timing. 


□ Malfunctioning centrifugal ad- 
vance and vacuum advance onus. 


Repair nr replace. 


Sect. 2: To Check Centrifugal Ad 
vence and Vacuum Advance. 


d Dirty fuel filter. 


Replace 


Seel. 1; Pinpointing Fuel-System 
Failure. 


□ Defective sparkplugs, 


Service or replace. 


Sect 2: How Jo Replace Spark- 
plugs. 


□ Weak fuel pump. 


Replace, 


SecL 1 i Sfflrt Engine and Check 
Fuel- Ptrmp Failure. 


□ Split, leaking or kinked fuel line 
or hose- 


Replace. 




□ Clogged fuel tank strainer and 
d Irty f uel te nk. 


Replace strainer; 
clean fuel tank. 




□ Dirty carbureter; damaged parts. 


Overhaul. 
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It's too soon for another tune-up, 
but your car starting to buck and 
stall again and the idling is rough. 
Gumout is the answer. 

Use Gu mou 1 1 n yo u r ga s tank fou r 
times a year and Jet Spray on the 
carburetor linkage, 

Ou f prod uct s a re t h e a ns wer when 
troub les are ca u sed by a d irty 
carburetor. 



The 

between 

tune-ups, 

tune-up^ 




PENNZOH COMPANY 

GUMOUT DIVISION - CLEVELAND. OHIO 441-04 
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3, Disconnect th* fuel line and vapor 
return hose. II the car IS equipped with one. at 
the fuel tank. 

4. Disconnect th* ground w I re and 

unplug the wire from the luei tank sending 

unit. 

5» Disconnect th* vent has*, 

4, Unhook the support strop and lower 
the fuel tank. 

7, Loosen and unscrew th* lual tank 
sending unit cam ring and remove the 
sending unit assembly, which probably con- 
tains The fuel tank strainer. Install new strainer 

4. Remove th* fuel filter In fuel line or 
carburetor. Leave lual line disconnected- 

9. Place the tank away from Heme 
and heat. Remember, you are dealing with 
components lhat store and carry gas. 

10. Finish draining the fuel tank by 
roc king it bac k and tarth letting ga s run out Ifrc 
sending unit hole. II rust comes out, get a new 
gas tank. Rusted tanks can't be salvaged. 

11. Clean th* JntJd* of the tank with 
steam or running hot water for at leasl five min- 
utes If you use water, make sure none re- 
mains in ihe lank. 

Cetudon: Despite cleaning, fuel vapors re- 
main in the fuel lank. Do not bring flame or heat 
near (he lank, 

12. Disconnect th* fuel tank-ta-fuel 
pump lina at the luei pump. Introduce air 
pressure into the line at the fuel lank end to 
blow the line clean. Pipes on the fuel-tank 
sending onii should be cleaned out with low air 
pressure. 

13. Install th* fuel- tank striding 

unit, using a new gasket. 

14. Install th* n*w Lank and connect 
wires and lines, including (he luei line at the 
luei pump, However, do not reconnecl the fuel 
pump-to-carbureiorfuel line. Instead, connect 
a 3 -foot-long vacuum hose to Ihe sod of this 
fuel line. 

1 5. Race onset th# battery, but discon- 
nect the coi Mo-distributer secondary (heavy) 
cable. 



POINTS 




Dwell (cam angle) is number of degrees of 
ro fatten ffrsf contact points stay cfosed- 

16. Fill several gallons of dean gas 
into the fuel tank. Direct the vacuum hose 
at the end of the fuel line into a container. Op- 
erate the car's stellar until two quarts of gas 
(low into the fuel can. This flushes ihe fuel 
pump and fuel lines. Discard the gas in Ihe 
container since it has probably become con- 
taminated. . 

17. Remove ihe vacuum hose and re- 
connect the fuel line. Hook up the coil-te-dis- 
Iributor cable. Start (he engine and check all 
Connections for teaks. 

As far as cleaning the carbureter is con- 
cerned, try one of (he products that permit 
cleaning with the carbureter remaining in the 
car. 

II dirt has buill up to an extreme point, re- 
move and disassemble Ihe carbureter. Ctean 
parts individually and rebuild the carburetor, 
using a carburetor rebuild kit. 

LACK OF POWER 

Tracking down the cause 

The chart below summarizes the causes of 
lac K of power. (Notes in I he 1 'Refer To " coJu mn 
tell where lo find applicable information in pre- 
ceding pages.) 



TROUBLESHOOTING LACK OF POWER 



CAUSES TO CHECK 


CORRECTION 


REFER TO 


P Dirty air cleaner filter. 


Replace. 




□ Inopera tive thermostatic air C leaner. 


Repair. 


Seel. 1: Handling Troublesome 
Tfieromstat Ait Cleaner. 


□ Incornd ignition liming. 


Adjust. 


Seci. 2: Setting Timing. 


□ Malfunctioning centrifugal advance 
and vacuum advance unlla. 


Repair or 
replace. 


Sect. 2; To Check Centrifugal Ad- 
vance mtf Vacuum Advance. 


p Defective sparkplugs. 


Service or 
replace. 


Sect- 2: Wow !o Replace 
Sparkplugs. 


p Malfunctioning automatic choke. 


Adjust or 
repair. 


Sect, 2: Whet Too Should Know 
About Chokes, 


□ Bad EGR valve. 


Replace- 


Sect. 1 : EGR Valve. 


P Dirty carburetor or dalectlw part. 


Repair or 
replace. 


Sect 2: Remove ihe Vacuum 
Mp«a. 


P Slicking vulva*. 


Teat compression; 
repair. 


5ecL 2: Totting Engine 
Compression. 
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How many mpg 

does your 

muffler get? 



0 0 0 0 



A strange question? Not at all Because your muffler t an have an effect on 
gas mileage. 

Take a Walker muffler. Over the years, it helps your engine run efficiently 
. which means you get the most for your gasoline dollars. 

Why? Because Walker designs exhaust systems specifically for each 
individual car— over 2,300 different systems. 

A Walker system helps your car perform 
at its best. No wonder Walker is the world's 
best-selling muffler. 

lust look tor the Walker sign.,. at 
service stations and garages everywhere. Or 
look in the Yellow Pages under "Mufflers"' 




Get a Walker muffler* A sound investment 

for your gasoline dollars* 



WALKER 



W-hi.,? 
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GAS LEAK 
AT CARBURETOR 



WIRES 

IGNITION 

PARTS 



VACUUM AMD 
CENTRIFUGAL 
ADVANCE UNITS 



VACUUM LEA* 

AT CAfteUftETQB 



AIR CLEANER 
FILTER 



THERMOSTAT 
A! R CLEANER 



FUEL TANK. FUEL 
FILLER NECK LEAKS 
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DRIVING TECHNIQUE 
AND CONSUMPTION 

calculations 



TVp€ 

OF GAS 



LEAK AT 
FUEL LINE 
CONNECTIONS 



SPARKPLUGS 



TIRE PRESSURE 



Leaks, poor maintenance and a 
heavy foot mean more frequent 
visits to the gras pump. 



IGNITION 

TIMING 



FUEL PUMP TO 
FUEL TANK LIHE 
LEAK 



FUEL PUMP 
LEAK 

EXHAUST 
SYSTEM 

FUEL LINE LEAK 



Hi AT 
CONTROL 
AUTOMATIC VALVE 



WHEEL ALIGNMENT 
AND BRAKES 



CrtDKE 



Poor fuel economy 



T he troubleshooting chart on page 201 
summarizes causes ol poor too! aconomy 
and high fuel bilis. The "Refer to" column tails 
where to find applicable information in other 
sections, Iff there is no reference, an explana- 
tion follows or the repair procedure is consid- 
ered self-explanatory. 

Pick the right gas 

There's a right and wrong gasoline for a car 
angina. The right gasoline helps to prevent en- 
gine knock (ping). The wrong one causes 
ping. 

Whether or not an engine knocks depends 
on gasoline octane. Knock is a metallic rattle 



commg from the engine during acceleration. In 
technical terms, knock is called detonation. 
Understanding how detonation occurs re- 
quires a knowledge of the combustion pro- 
cess. 

tn norma: combustion, the sparkplug ignites 
the fuel mixture at a specific point in the pis- 
ton's travel as the piston compresses the fuel 
mixture. The fusl mixture begins burning at the 
point nearest the sparkplug, The flame 
spreads at a controlled rate of speed across 
the combustion chamber until alt fuel is burned 
completely, 

In an engine that is detonating:, normal com- 
bustion does not take place. Although (he 



sparkplug ignites the fuel mixture al lire proper 
moment and the fuel mixture begins burning, 
the flame does not spread across the combus- 
tion chamber . Fuel which is not reached by this 
itame explodes suddenly, because it can't 
withstand pressure and heat, and starts burn- 
ing independently. When the two flame fronts 
meat, the intense heat and pressure that result 
generate shock waves which rattle parts of the 
engine, You hear this as ping. Heavy or pro- 
longed pmg can ruin an engine by damaging 
pistons and bending connecting rods. 

(Detonation should not be contused with 
preignilion, which is a different engine condi- 
(Please turn rg pa ge T&Efy 




In normal 1 combustion, a spark ignites the tuet and a flame fans smoothly through the cylinder. 
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Take advantage of This special offer on 
Popular Mechanics' famous Master 
Guides. 

The POPULAR MECHANICS 
MASTER SI lOP GUIDE has helped 
hundreds of thousands of do-it- 
yourselfers solve workshop problems, 
Wc think ii is one of the most important 
tools you'll ever buy. 

The Shop Guide lays out everything 
you need to know, graphically and 
ready -to -use. All aboul nails, screws, 
bolts, wall Listeners., drills, abrasives, 
lumber, plywood, gypsum, adhesives, 
paneling, shop math, stair construction, 
masonry, wood finishing, plumbing, pipe 
fittings, electrical work, gutters. 



concrete, remodeling measurements plus 

u built-in ruler, protractor, 4^ triangle 

and compass. 

The perfect companion to (he Shop 
Guide is the POPULAR MECHANICS 
MASTER HOME CARE GUIDE. The 
Home Care Guide will enable you to 
tackle common home repair jobs like an 
expert. You'll he able to patch wall 
cracks, paint your house or apartment , 
hang wallpaper, hang drapery rods, hang 
a door and install a locks? i, repair 
scratches in furniture and much more. 

The Guide also instructs you on methods 
of saving energy to help cut your fuel bills, 
By using the coupon that appears on 
this page you can order both Guides for 



S7.95 postpaid. You'll save $2,95 off the 
regular price, ORDER NOW! They also 
make great gifts. 

j~F*l. MASTER GUIDE OEEEft, Dept. 57o] 
I Hun HI 14, Radio City Station 
I New York, N.Y. I (HI 1 9 \ 

j Vi-h’ Please lend m ii* POPULAR MECHANICS 
| St ASTER GLIDES dvil [ have indicated bckiw; 

_SeiCn)uflwihCiuidcsii J 7, Simper ici i, 

, Hume Care truklepl only ai IS. 4* 

jwr Guide — 

j Shup< hndeM trnty ui SS 45 per Guide L 

| TOTAL AMOUNT REMITTED ( 

I Nine 



l , 

j Address 

] Cilv 



Zip 



j Mali* clweL ii? mciney tsrtler jpuyiiW* m Popular 

jjvtechiirics. 



Piipuior Meih-inus is .1 pufoliLutiuei ul Htdrvl Mjj jj Mil's, j DwnUtfl ,if the Ursf'i CiwpiirMl sm 
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tion that also causes knock. Preignition ■& pre- 
mature igniting ol the fuel mixture in a cylinder 
The sparkplug does not cause ignition. In- 
stead, the fuel mixlure is ignited by some for- 
eign substance, such as a piece of very hot 
carbon.) 

The two major causes of detonation are in- 
correct ignition liming and using gasoline of m- 




Ditly air cleaner fitter c/iofcea off air to en- 
gine, causes increase in gas usage. 



sufficient octane, Octane is a numerical desig- 
nation repress ntmg the ability of gasoline to 
resist detonation. 

Suppose you visit three different gasoline 
stations and find unleaded gasoline having oc- 
tane value ratings of 97, 09 and 90.5. Some 
engines can use the 87 gas without knocking. 
Some need gasoline having the 99 or 90.5 
designation. 

(The numerical designation of gasoline 
found on gas pumps es not octane. The two 
methods used to determine octane are called 
Research and Motor, The numerical designa- 
tions on pumps is an average of these two 
phat is, R+M ~j, which is called the octane val- 
ue rating ji 




Detonation Is when gas explodes: intense 
pressure causes engine parts to vibrate. 



Other than numerical ratings to indicate abil- 
ity to resist deton alion, the only difference be- 
tween I he three blends of gasoline will be 



price. Gasoline having a higher octane value 
than another will be more expensive. This is 
why there is a difference of as much as 14 
cents per gallon between bJends of unleaded 
gas. and between blends of regular leaded and 
premium leaded gas, 

What does all ihis have to do with poor fuel 
economy? Drivers who use higher designated 
gas in engines that can run without pinging on 
lower designated gas are wasting money. No 
other benefit except the ability to with stand det- 
onation is derived by using a higher-desig- 
nated gas. If your engine runs on unleaded gas 
having an 87 designation {price, say, of 84,9 
cents per gallon), you will spend needlessly by 
using gas having a designation of 90.5 (price, 
say. of 74.9 cents per gallon). 

How to figure fuel consumption 

Calculating fuel consumption accurately re- 
quires a gas-per-rnile gauge, which some ga- 
rages have. Us use takes a considerable 
amount of time .and, therefore, costs a consid- 
erable amount of money, However, you have 
an alternative. Vou can estimate the amount of 
gas your car is consuming by following these 
steps: 

1, Fill the fuel limit- The tank has to be 
"topped off." When gas gets near the filler 
nock, pump gas slowly so prevent loss and to 
allow air in the tank to escape. 




intense, prolonged detonation can causa 
piston cracking, bent connecting rod's. 



2- Drive the ear 1 000 milai, or more 
Keep accurate records ol how much fuel you 
add. Remember to record the odometer read- 
ing at she beginning of the test period 

3. During the fast period, drive your car 
tor maximum fuel economy {see driving sag 
gestions outlined taler). If you use your car 
mostly in city traffic, it wi ll use more gas than on 
the highway at 55 mph. 

4. After the test period, calculate re- 
sults by subtracting (he starting mileage from 
the final mileage, and then dividing th# results 
by the gallons of fuel consumed. (Final mileage 
- starting mileage * total gal lons put into 
tank a fuel consumption in miles per gallon), 

EPA fuel economy test 

New cars have fuel-economy estimate stick- 
ers on their windows. Estimates are based on 



standardized laboratory tests conducted by 
the Environmental Prelection Agency (EPA). 

T est s are conducted under controlled condi- 
tions and are intended lo give consumers a 
way of judging gas consumption of one model 
with others. In no way do estimates specify the 
exact gas mileage the car will give. There are 
too many variables in driving conditions and 
types of drivers for estimates to be exact. 

EPA tests are run on dynamomelers by 
skilled drivers at an ambient temperature 
range of 68 to 86* F. Tests simulate stop-and- 
go city driving for a distance of 7,5 miles at an 
average speed of 20 mph, and highway driving 
for 10 miles at about 50 mph 

Testing does not take into account such 
things as cold-weather starting and driving, 



PRESSURE-TIME RELATIONSHIPS 
FOR COMBUSTION 





Gasoline with octane rating that's too low 
for your angina wifi explode In cylinders 
(right), Instead of burning evenly (left). 
You'll detect a pinging sound from engine. 



long periods of engine idling, effects on fuel 
consumption of cold engine oil and other lubri- 
cants that put a drag an the engine, winter ver- 
sus summer gasoline ("winter ' gas is blended 
to be more volatile), driving uphill, and the ef- 
fects of head winds. Furthermore, a car de- 
livers belter fuel economy after it is broken- in, 
smee the light fil of new parts creates more 
friction. The break-in period normally lakes 
several thousand miles. 

Noomechanicat causes of fuel 
consumption 

The following is a summary of driving habits 
and oiher factors that contribute lo higher fuel 
consumption, 

■ Jack rabbit starts — Fas! starts cut fuel 
economy. Slow starts, getting into high gear as 
quickly as possible, and moderate, consistent 
driving will significantly improve your fuel econ- 
omy record. 

■ Siop-and-go passing— To pass another 
car. avoid running up its back, slamming on the 
brakes and hitting the accelerator pedal to get 
around. Instead, start your pass well to the 
rear, so you can swing out smoothly and exe- 
cute the pass without braking and then bating 
the accelerator pedal, 

■ Tailgating — It is both dangerous and un- 
economical to tailgate. From a fuel consump- 
tion standpoint, a laiigater is alternately hitting 
the brake pedal and accelerator pedal This 
wastes fuel. 

■ Speeding — No doubt about it. gas con- 
sumption increases with speed. When you're 
driving ala steady 58 mph, approximately half 

fP't/agfl turn to page SOI) 
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rrS UKE GETTMG 
FREE GASOUNE 



when you change to new 
Quaker State Sterling Motor Oil* 



New Quaker State Sterling lubricates better than 
regular oils, so changing your oil to Sterling can get you 
better gas mileage. It'$ specially made from Pennsylvania 
Grade Crude Oil. and fortified with new and improved 
additives to cut friction and improve wear protection. 

With Quaker State Sterling in the crankcase your 
engine doesn't work as hard— so your gasoline goes farther. 
It F s like having extra gas in the tank, for free! 

Like all Quaker State Motor Oils, Sterling can help 
your car last and help you avoid expensive engine" repairs* 




V* 





makeTURTLE EXTRA car wax 

extra long lasting. 






TURTLE EXTRA car wax is 
the longest lasting car wax 
Turtle Wax has ever made. 

Extra ingredients make 
a difference. 

TURTLE EXTRA 

car wax is a 
combination of 
imported and 
domestic waxes, 
polymers and 
silicones that give 
your car's finish 
extra shine, 
extra protection. 



5IUCGNE 



WAXES 



SILICON E 



TURTLE EXTRA ear 
wax is 100% Guaranteed, 

If, in your opinion. TURTLE 
EXTRA car wax does not out* 
shine, outlast, or outperform 

tiny car wax. liquid or paste, 
return unused portion to 
Turtle Wax for IGOVo refund. 

*2.00 Refund Offer. 

Look for special refund offer 
on TURTLE EXTRA car 
wax packages. Jn Liquid or 
new soft paste - 



We put in special waxes 

from South America for high gloss. 
We put in costly waxes from 
Europe for a long lasting shine. 

We put in "space age” 
"tymers that actually lock-on 
car’s finish tor extra protection 

We put in not one but 
two amino functional 
silicones. Silicones that are 
regarded as the most advanced 
shine and durability agents 
in the automotive industry 
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TROUBLESHOOTING POOR FUEL ECONOMY 



CAUSES TO CHECK 


CORRECTION 


REFER TO 


□ Incorrect gas for angina. 


Use gea with another 
octane rating. 




□ Poor driving technique. 


Carefully evaluate your 
own technique. 




□ Under Inflated tlraa. 


Correct. 




□ Dirty air-cleaner (liter. 


Replace. 




□ Inoperative thermostatic air 
cleaner. 


Repair. 


SedL 1 1 Handling a rroufifasome 
Thermoafa tfc Air Cleaner, 


□ Fuel leek. 


Find and repair, 




D inoperative automatic choke. 


Teat; repair or replace. 


Sect 1 : Wfcaf you should Arrow 
About Chokes, 


□ Vacuum leak through loose or 
split vacuum hose. 


Repair or replace. 


Sect 1 : Vacuum Loss. 


C Vacuum leak from carburetor' 
manifold area. 


Repair. 


Sect. 1 : JnDptrvUrt fleet Valve. 


□ Detective or loose primary igni- 
tion wires at coll and distributor. 


Tighten or replace. 




D Incorrect Ignition liming. 


Adjust 


Sect. 2: Setting Timing. 


□ Malfunctioning centrifugal ad- 
vance and vacuum advance 
uinlls. 


Repair or replace. 


Sect 2; To Check Centrifugal Ad- 
vance- 


□ Damaged IrigWian perl. 


Replace. 


Sect 1; Tackle ignition System 
Testing. 


□ Defective sparkplugs. 


Service or replace. 


Sect. 2; How to Replace Spark- 
plugs. 


□ Restricted enhaust system. 


Repair, 


Sect. 1 : Engine Causes of rteUfa- 
ttorr, 


n inoperative manifold heat-con- 
trol valve or vacuum-controlled 
fuel vaporization valve. 


Service or replece. 


Sect 1 : Inoperative Hear Valve. 


□ Faulty wheal ailgnmenL 


Adjust 


Sect. S: Servicing Wheel Sear- 
ings. 


□ Brake drag 


Repair. 


Sect 7; Brake Trouble. 


□ Dirty carburetor; damaged parts. 


Overhaul, 





a) the (uel used by a cm is used |o push air out 

of lbs way. 

■ Unnecessary braking— If you can, keep 
rolling. Don't slop. This means trying to time 
traffic tights. If a Hgh! in the distance is red, 
coast up and brake slowly. If the tight turns 
green before your car reaches the intersection, 
apply steady pressure on the gas pedal. Stay 
off The brake pedal if you can. 

■ Excessive idling — An engine than idles lor 
throe minutes uses as much gas as a car that is 
drirven one-half mile at 30 mph. In Winter, don't 
let (he engine idle for minutes on end to heat 
the passenger compartment and defrost the 
windshield. Use a windshield scraper. Then, 
start the engine and let il run lor 30 seconds, at 
most. Get rolling at a speed of between 25 and 
30 mph for the first mile or two. By thistime, the 
engine will be warm enough to provide heat. 

■ Improperly inflated tires — Keeping tires 
inflated to the correct air pressure and having 
front wheels properly aligned reduces Iriction 
that puts drag on (he car. The engine must 
work harder with improper Inflation, consuming 
more gas to overcome drag Radial tires have 



less rolling resistance than bias plies and 
therefore improve fuel mileage. 

Seat Leaks 

You can f req uently smell gas if there's a leak 
in the fuel system. The mosl common areas 
where fuel teaks occur are at the carburetor/ 
fuel-bowl screws, carburetor/fueHine connec' 
lion, fual-pump/fuel-line connections, fuel-line/ 
fuel-tank connection, and fueHanWfuel*fllJer 
neck seam. 




When Should 
YOU 

Change Engine 
Oil? 



How you drive determines how 
far and how often you should 
change your crankcase oil. It 
is nearly impossible to drive a 
car properly so that yearly 
changes of oil would be safe for 
your engine. 

Traffic jams, winter warm-ups, 
short runs, taking kids to school, 
and those short irips to the store 
all tend to shorten the life of 
your oil. 

On top of that, today's engines 
are smaller, work harder end run 
hotter. All of these things help 
foul up engine oil, create var- 
nish, gum and sludge as they 
use up the additives in the 
motor oil, 

A quart of RISLONE with each 
pi] change and new filter will 
help get rid of power robbing 
deposits, and dean engines run 
better, longer and more econo- 
mically than dirty ones. 

Look for the big. QUART red, 
yellow and black RISLQIMF can. 
For 40 years, motorists have 
been telling us that Rl SLONE 
really works! 




Send It stamped self-ed- 
t tf rented anralope for your 

free Copy of our id pego 

lube tips- sjpotitjt. it 

will answer some ol your 
qifse1ien a about engine Lu- 

THE SHALER CO. 

31 E»l Jefferson SI. 

WAUPUN. WISCONSIN 54frU 
In Canada: Wtriin Packaging 1 Co.. 



Air filters come in various shapes end sizes. 
Make sure you get the right one. 
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SLIDING 

YOKE 
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Differential 1 , axle shaft and u-jofntarv detailed above, , | 

Power train noise 



I 



T he power Irain of cars wilh rear-wheel 
drive consists of an engine, clutch and 
manual transmission, or automatic transmis- 
sion. propeller shaft, universal joints, and rear- 
drive train composed of a drWerentiaf. axle 
shahs and axle-shaft hearings. In a discussion 
ol power-tram noise, front suspension and lire/ 
wheel assemblies, although not parts of ihe 
power Irain, have lo be considered. 

The power train ol cars with front-wheel 
drive consists of an engine and a front trans- 
axle made up ol a clutch and manual transmis- 
sion, or an automatic transmission, front difler- 
enhal dnveshaifs and shaft bearings. There 
are no propeller shaft, universal joints or rear- 
driva train, However, (Awheel assemblies, al- 
I hough not pads of Ihe power irain, have to be 
considered when discussing noise problems. 



There are ihousands ol individual pens con- 
larned in the power trams of a rear-wheel or 
front -wheel -drive vehicle. Most parts emit 
noise when mey fail. However, trying to put a 
finger ob the problem area is frequently difficult 
because power-lrain noise is elusive 

For example, noi se that seems to be coming 
from the rear-drive tram of a rear-wheel-drive 
automobile may, in fact, be coming from the 
propeller shaft, transmission, tires or even the 
engine. Making snap judgments can lead (o 
unnecessary, expensive repairs, Finding the 
source is the most important slep in correcting 
a noise condition. 

Troubleshooting power train noise is a Sat- 
urday mechanic's job and procedures outlined 
in this section are intended lo help, However, 
repairs are another matter 



In some instances, you should be able to 
make repairs yourself, as you will see by re- 
viewing the repair Information outlined in this 
Section. In other cases, repairs cannot be 
made without doing a major overhaul 

Troubles hooting rear- drive train noise 

The majority ot noise complaints received by 
Car Cfinic in the last 1 G years deals with sus- 
pseied rear-drive train noise in rear-wheel- 
drive cars. The following procedure will help 
determine if the noi&s you hear is coming from 
the rear or elsewhere. 

1. Remove the rear axle (differential) 
filler hole plug. If Ihe plug is recessed, use a 
special wrench available Irom a parts and ac- 
cessories dealer, 

2* Check the differential lubricant 

level by inserting your pinkie. Lube should be 
np more than inch below the filler hole Add 
lubricant, if necessary 

Use only iubneant recommended by the 
manufacturer {consult the maintenance guide 
in ihe service manual) Recommendations duf- 
fer according to climate (lighter- weight lutsri- 
cams for colder climaies) and the type of differ- 
ential. Antispin (posil faction) rear axles require 
an additive or special lubricant. A suction-type 
lubricating gun can be obtained to fill and drain 
differentials. 

3. Find * smooth tar or asphalt road, 

and drive the car for 20 minutes lo warm up the 
differential Then start from a stop, increasing 
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If you rebuild 
automobile engines, 
LUBRIPLATE, 
is for you! 

LUBR1 PLATE Mo, 105 Motor Assembly 
Grease is a smooth, higlh quality, water 
repellent grease, ll provides instant 
lubrication to the engine before the motor oil 
has circulated. Apply tt to the engine 
bearings, cylinder walls, pistons and rings. 

In fact, if you want full protection 

f , for your car, 
these are 
alt for you! 



ulbRIPLHTI 

|NO. 105 

I a tsstino 



Grease 



UtlltH PM ** t« 

*Mi brnio 
«tonw tnual* 



mi te 



NETWtJGHT 

100ZS. 



R1PLBTE LUBRICnriTS 



LUBHIPLATE DIVISION FISKE BMTHIflS DEFINING COMPANY 129 LWKWQDD STBEET NEWARK HJ. WWE- 

MAKHjt AQ r ueWG rt-A^rs fto Alp W/iflA M J. Of AWfl rCi 1 00. OmQ 1 t £Ui TftfBuTOHS MTfQWMDi; 



5-Mlnute Motor Flush 

h before every oil change! 

Mexl time you change oil, take an extra rive 
minutes and pre-c Heart your engine with S 
Minute Motor Flush Pour it into the crank- 
case to clean out sludge, varnish and other 
harmful deposits. Then, your new oil can 
do its job better, protecting you car's 
engine for more driving miles. 



Power Steering Fluid ' 

- . . because automatic transmission fluid 
is no longer recommended. 

Engine and transmission lubricants may 
deteriorate parts in your power steering 
system. Gold Eagle's Power Steering Fluid 
meets the car manufacturers' service re- 
quirements. i'l mixes wall with all power 
steeri n g f I u i ds now in use to keep your sys- 
tem working best lor more driving miles. 



To rep /ace a bad atieshaft bearing, unhook 
end slide shaft from differential* 



■ H Bar- axle shall bearing noise i$ a growl or 
grating sound However, a bed Ironi-wheat 
bearing sounds the same. 

To pinpoint the sourced a bad beating, ac- 
celerate Ihe car to 60 mph, ium off the ignition 
and shift ihe transmission to neutral. Swerve 
the oar from side to side, so lha load on ihe rear 
switches from one wheel to the other II ihe 
growling or grating noise becomes amplified, a 
bad. rear-axle shaft beanng exists. 

Confirm The existence of front-wheel bearing 
nerse by jacking up the Ironl wheels. Spin each 
wheel and listen lor noise. Shake ihe wheels. A 
loose wheel indicates a loose (noisy) front- 
wheel bearing. 

5, With tfi» car standing stilt, and the 

transmission in neutral, increase engine speed 
until it reaches me range at which the noise 
was loudesl during Ihe road test. If you hear 
noise, look to the engine or exhaust system as 
the source. 

ft. Ta check the clutch, keep Ihe trans- 
mission in neutral, run angina spaed up lo ihe 
noise range as you engage and disengage ihe 
dutch. If you hear noise, a bad cluich pad 
probably exists. 

7. To check on thetrenemlaelcn as a 

cause ol noise disconnect ihe propeller shah 
from ihe transmission output shaft and in- 
crease engine speed to Ihe noise range, with 
the transmission in high gear, hkpi&e? Look in 
The transmission. 

i f-Pte asa ryrn fa page $p4j 
mu aois non 



A suction-type fabricating gun it available 
for titling, draining differentiate. 

speed gradually. Note the speedometer or ta- 
chometer reading at which noise is loudesl. 

4. Analyze the noise. 

■ Differential gear noise is most pronounced 
whan the car is accelerating. cruising or coast- 
ing 30-40 mph and 50"60 mph. If noise isn't 
heard at these speeds, dismiss malfunctioning 
rear-axle gears as Ihe source, 

Differentials make some noise, which auto- 
motive engineers call Ihs "commercially ac- 
ceptable noise level " This light sound— more 
like a tone than a noise — is normal. II Occurs 
within a narrow band between 40 and 60 mph. 
If The tone is there. It's going lo stay there., 



GOLD EAGLE CO. 

10T2 M. Clybpurn 
Chicago. IL 60614 

safer t more cgrefr&a motoring 



Buy 5 Mmuia Motor flush. Power Steering 
Fluid and other Gold Eagle products where- 
ever quality automotive supplies are sold. 
Send a self- ad dressed, stamped envelope 
for an informative brochure to keep your 
car running better and longer. 



Pour some Extra miles 
into Your car. 
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ft. Note* m«d« fay tir«s can be distin- 
guished Iran rear-axle noise by driving ihe car 
on a different road surface. If the pilch 
changes, fires are the nose makers. II the 
pitch slays the same, suspect the rear axle. 
You can also check tires by temporarily in' 
creasing tire pressure to 50 pounds. Noise 
made by tires will be noticeably altered, but 
rear-axle noise will continue as before. 

Rear-drive train repair 

If lubricant level Is low because of a leak 
around the differential cover, do not drive the 
car untri repairs ere made. Low lubricant is the 
main cause of differential failure. 

To repair a leaking case caused by a bad 
gasket, do this. 

1* Dliconnact th* pr»|»jltr *h*H 

Irom the different! universal-joint Mange (see 
below, Replacing A Universal Joint). 

2 . flemevt th* differential cower 
bolts. Place a pan under The differential to 
catch lubricant and snap Ihe Cover loose 

1. Clean th* flang** of the differential 
case and cover. Remove all pieces of old gas- 
kel material and sealer When Mangos are 
clean, wipe them dry 

4. Apply gasket a*al*r to Ihe flange cl 
the deferential case and press on Ihe gasket. 
Then apply sealer to ihe face of the gasket 
Install the cover and torque bolts to the speck 
Itcahon m the service manual, which is proba- 
bly Z5-30 fool-pounds. 

Rear-axle overhaul and replacement of axle 
bearings are jobs most people leave to a me- 




Apply sealer and press new gasket firmly 
Into pia co; install and lighten cover. 



drive the car between 5 and 10 mph with Ihe 
transmission m high gear. II clunking is pro- 
nounced, put the car on a lift and grasp Ihe 
propeller shaft near each universal joint. Try 
rocking the shaft back and forth. It should noi 
move. 

M (hare is play in Ihe shaft, tighten i he univer- 
sal joint flange bolts and do another road test. II 
noise isrv'i caused by loose Hange bolts, re- 
place Ihe universal joint. Driving a car with a 
bad universal joint will eventually cause the 
propeller shaft to break loose, possibly causing 
loss of control. 

Replacing a universal faint 

1 . Rale* Hi* car . 

2. Uu * fir* I* sc rib* * marts across 
Ihe rear universal joint flange and the difteren- 
lial companion Mange. This is dona to assure 
correct propeller shaft aiigmrnoni when the 
shaft is ra in stalled. 

H*mev* Hi* propeller ikilt by re- 
moving ihe rear universal joint flange bolts and 
sliding the shall off the transmission output 
shaft. 




Up front draw the propeller shaft to the rear, 
away from the transmission shaft. 



4. Place Ih* propeller t heft cm a work- 
bench with (he end possessing the suspected 
detective universal joint mounted in a vise Do 
not lighten the vise torcelully, smee you may 
damage ihe shaft Use it lo hold the Shall 
steady. Place ihe other end of ihe shaft on 
supports to keep The shaft level 

5. It til* univ*n*l Joint bearing cap has 
a snap-ring retainer, pull ihe retainer out with a 
pair ol long-nose pliers. Tap around ihe oul- 
side of Ihe bearing cap with a hammer uniil the 



cap pops loose Skde the universal jomi from 
Ihe propeller shaft yoke. 

If ihe universal joint bearing cap does not 
have a snap- ring connector, gel a piece of pipe 




insides of the caps possess bearings that 
are the week link of U- joint assemblies. 



large enough lo encircle the cap Place the 
pips gvsr the cop and hil the end of the pipe 
wilh a hammer. This breaks the hearing cap 
retainer loose, forcing the retainer and cap 
from the propeller shall yoke Rotate the pro- 
peller shaft and remove the olher cap. using 
ihe same method When the iwo bearing caps 
have been removed, slide ihe universal joint 
cross assembly Irom the propeller shaft 
yoke 

G* Inetall th* n*w «nlv*riil Joint by 

sliding ihe cross assembly into the propeller 
shaft yoke Press on ihe bearing caps Then, 
seat Ihe caps securely by tapping them m 
place wilh a soft-laced hammer. 

7, In* lull th* prop*!!*? shaft, seeing 
lhai the reference mark on the universal join! 
liange lines up with the reference mark on ihe 
dilforenllal companion llange Install and light- 
en ihe universal joint llange bolts as tighlly as 
possible. 

Noisy automatic transmission 

Noise fro-m an automatic transmission 
usually mdcates i ho need tor repair. However, 
as with differential gear noise, automatic IranS- 
missions emil a "commercial ly acceptable 
no iso towel. " The noise is a low-key whine ihat 
increases in intensity as the car accelerates In 
first gear. Once Ihe transmission shifts lo a 
higher gear, the pilch of the whine drops. 

Noise Other than ft low -pitch whine is not 
normal. This includes a click, knock, scrape or 
shrill whine, The noise may becoming from the 
vacuum modulator or torque converter. 



chanic. However, before having the mechanic 
replace ring and pinion gears, be certain rear 
axle noise isn't being made by a worn drive 
pinion bearing Replacing the ring and pinion 
cosls about $150 more lhan replacing a drive 
pinion bearing. 

II the mechanic replaces the ring and pinion, 
he should adjust ring-to* pinion backlash, Ex- 
cessive. or insufficient backlash causes early 
failure Generally, a ring-to-pinion backlash 
adjust mont of .005 lo ,009 inch is called tor. 
Backlash is adjusted by adding or subtracting 
shims, or by adjusting nuts. 

Propeller shaft, U-jotnts 

A bad propeller shaft won't make noise . but 
causes, vehicle vibration (see Section 5). Uni- 
versal Joints that are aboui to tail emu a clunk- 
ing noise, which ■$ apparent at low speeds 

To verify that a universal joint is going bad. 




*nr, to refe*» hold on fh* U-joint. 



A Word About Modulators 

If a vacuum modulator valve is prase nl in 
your transmission, i| is screwed Into Ihe trans- 
mission housing and connected to the carbure- 
tor by a vacuum tube. Most automatic trans- 
missions use a vacuum modulator valve. 

A modulator valve that tails causes ihe 
transmission to shill harshly or orratrcatly and 
may produce noise. Since a modulator valve is 
relatively inexpensive, replace it at the first sign 
of transmission trouble It you are lucky, no 
further repair will be necessary. 

To replace the modulator valve, raise the 
car, remove Che vacuum lube and unscrew the 
modulator valve and Spring-and-pto assembly. 
Retain the spdng-and-pin assembly to use with 
the new modulator valve. When ihe new valve 
has been installed, check Ihe automatic trana- 
r'Prejse turn to page SCO) 
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Proud and bright in its Pennzoil colors, 
Chaparral Racing teanTs entry is fine-tuned and ready to be turned loose* 
Put A1 into it and it becomes a 200-mile-an-hour blur* 



Racing men. Under that hat, Texan Jim 
K HalL The innovator. First to put an airfoil 
wing on a race car, first with a plastic mono- 
racing body, AI Unser, First Triple 
winner: ndy 500, Pocono 500, 
Ontario 500* Goes for Indy win No* 4* 




The oil 



Pennzoil. Because 
you don't take 
chances when you’ve got a chance to win. If 
youVe got a car — any car— we ve got the oil* 
PennzoiL Ask for it, Al and Jim do* 
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Transmission vacuum modulator valve is 
often c ause tor many shifting problems. 



mission lluid level, since some fluid may have 
been lost when you removed lhe old valve. 

Torque converters 

A boss or cracked torque converter can 
make a knocking, clicking or scraping noise. 
Isolate noise to the converter by raising the 
car, placing the transmission in gear and hav- 
ing someone accelerate the engine to simulate 
the speed at which noise occurs. Place your 
ear at the torque converter and then at the 
transmission to pinpoint (ha source, 

If it is the torque converter, remove the con* 
verier cover. Make sure converter plate bolls 
are tight. Rotate the converter plate and look 
for cracks in the plate. Replace a cracked 
one. 

Noise inside the transmission indicates the 
unit will have to be overhauled. 

Clutch noise 

The purpose ol a clutch is to disconnect (he 
engine from the transmission as gears are be- 
ing shilled, and to permit the engine to start 
and run. If an engine remained coupled to the 
transmission, it wouldn't attain starting speed 
because of rasi stance imposed by lhe trans- 
mission. A running engine in a stationary car 
must remain detached from the transmission, 
or the resistance imposed on the engine by the 
transmission will cause the engine to stall. 

When the clutch is engaged and the car is 
put in motion, (he clutch employs [fiction to 
drive lhe engine and transmission as a unit. A 
pressure plate and a dutch disc are the two 
main parts of a clutch assembly. The pressure 
plate is attached to the engine llywheel, while 
(he clutch disc is -located between the flywheel 
and pressure plate. The cFulch disc drives the 
clutch shaft, also called the thnowout bearing 
shaft. It couples (he clutch and transmission. 

The clutch disc is the key element, tt pos- 
sesses a layer of friction material on both 
sides. When the clulch is engaged, heavy tor- 
sion springs force the clutch disc, flywheel and 
pressure plate firmly together. The three parts 
ad as one as they rotate. Engine torque is thus 
able to be transmitted from the flywheel, 
through the clutch, to the transmission. 

When lhe clutch is disengaged (clutch pedal 
depressed), a part called lhe clutch fork ap- 
plies pressure lo a clutch release bearing, 
(also called the throwoul bearing). This bear- 
ing rotates agamst, and puts pressure on, me 
clulch release ievers. The dutch release le- 
vers, in turn, compress dutch springs. This ac- 
tion forces the pressure plate to the rear, dis- 
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engaging lhe pressure plate from the flywheel. 
The two then rotate independently, as lhe 
clutch disc and clutch shaft become station- 
ary. 

There are several different kinds of clutches, 
but all work pretty much the same. A major 
difference is whether they are dry or wet. 

Dry dutches, which have graphite Coalings 
chat act as a lubricant, are used in cars anti 
light trucks- Some dry clutches, especially 
those in imported vehicles, employs hydraulic 
assist that acts similarly to the booster of a 
power braking system. 

One type of hydraulic assist forces fluid from 
a master cylinder into the clutch housing. The 
oil presses against a piston, which applies 
pressure to a senes ol discs that are corn 
netted to the clutch disc. The disc turns and 
power is transmitted to the transmission. 

Heavier vehicles generally use a wet dutch, 
which should not be confused with clulches 
employing hydraulic assist, Wet clutches 
supply oil to the clutch lor lubrication. 

dutch problems 

Noise coming from the clutch usually warns 
of a broken or rough-running component, such 
as a pitted or chewed up thnowout bearing. bro- 
ken clutch lever or fork, broken torsion spring, 
cracked or loose clutch disc. To resolve clutch 
noise, and lhe problem it suggests, the assem- 
bly must be overhauled or replaced. 

Most clulch problems involve a clutch that 
slips or drags. A clutch that slips is character- 
ized by car speed that doesn't keep pace with 
engine speed. The car tacks power, especially 
when going uphill. 

To determine if a clulch is slipping, park the 
car on level ground and let the engine idle. Sat 
the parking brake, depress the clutch pedal 
and shift the transmission into first gear. Press 
down on the accelerator pedal gradually while 
you slowly release the dutch pedal. The en- 
gine should stall. If the engine doesn't stall, the 
clulch is slipping. A slipping clutch is caused by 
lack of clutch pedal Iree-play, worn clutch disc 
face, diI- or grease-contaminated clutch disc 



face, weak clulch springs, or pressure plate or 
flywheel runout. Runout refers to a noncom 
centric condition 

Clutch pedal free -play adjuslment is the only 
service a dutch requires. Free play refers to 
the amount ol movemanl in the clutch pedal 
before the clutch disc engages. 

Wear of the clutch disc is normal. As a clutch 
disc wears, the amount of free play is reduced. 
If specified free play isn'l maintained, wear will 
be hastened 

Free play should be adjusted periodically, as 
specified by (he maker. The adjustment differs 
from car to car, so see your service manual. 

A dragging clulch makes noise. To deter- 
mine if a clutch is dragging, keep the dutch 
pedal pressed lo the Itoor and press lhe accel- 
erator pedal halfway. Shift into gear. If there is 
a grinding noise, the clutch is dragging. 

Clutch drag Is caused by excessive free 
play, weak or wdnr torsion springs, bad throw- 
out bearing Or a warped clutch disc. 

Naisy manual transmissions 

A noisy manual transmission often signifies 
a problem requiring major Overhaul. A gear or 
bearing may be broken, or the main shaft 
spline could be worn. 

Manual transmission noise could also mean 
that there isn't enough lubricant in lhe gearbox. 
Many owners don't pay attention to the lubrica- 
tion requirements of a manual transmission, 
This is a mistake. A manual transmission 
should be kept lilted with lubricant ol the cor- 
rect viscosity to avert damage. 

Consult the lubrication guide for your car to 
determine the recommended lubricant. Re- 
move the Filler plug of the transmission case If 
lubricant level is below the bottom of the filler 
hole, add sufficient lubricant to bring the level 
to lhe bottom of (he hole. 

Engine noise 

Engine noise can be a click, rap, ihump, 
whine, rattle, slap, chuck or thud. Noise can be 
loud, faint, sharp, dull, intermittent or constant. 

[P.'udiiC' furrt lo p.ifje- 
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The best warranty is the one you don't have to use. 



The leading tool manufacturer would like 
you to believe that pritr is a gcxxi indicator 
of tool durability. And no wonder, their tools 
arc the most expensive ones on the market. 

Yet in a recent durability test conducted 
by an independent lab, our NAPA New Britain" 
W* drive ratchet was considerably stronger 
than theirs. And considerably less expensive* 
The tools shown above are each 1 Inch- 
pound away from breaking. And although our 
tool did eventually break, it did so 395 inch- 
pounds alter theirs did, Thai might mean 
the difference between stopping in the 



CnmplHr (r*ii drliUE* ;ivaiLfiNt*ii[xui 



middle of a job and stopping at the end, 

Of course both tools come with lifetime 
warrant ies, But isn't the l)csi warranty I he 
one you don't have to use? 

And now when you’re offered the choice 
between their more expens ivc/lcss durable 
i<x>ls and our less expen sive/ more durable 
NAPA New Britain 14 t(x>ls. which ones will 



you buy? Good. Alter all no one says durable 
has to mean expensive, 

You’ll find a complete selection of durable 
NAPA New Britain* tools at your local NAPA 
outlet. 
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FUEL ECONOMY 




YOU CAN 
BANK ON 



If your car is like many on the road, a worn 
or poorly maintained carburetor may be 
gobbling up your gas dollars ll so, you can 
stop the dollar drain with a replacement 
carburetor specifically designed to improve 
fuel efficiency. ..an ECONO MASTER 
carburetor by Holley. 



Hokley has redesigned ECO NO MASTER 
carburetors by adding new style booster 
venturi! to some models, enlarged metering 
ports or a two stage power valve 10 
others. Engineering improvements such 
as these can pay off in more M PG for 
millions of cars produced since 1960 



Vou'll find that installation has 
been made simpler, too. because 
ECONO MASTER Carburetors 
use existing throttle, choke 
and emission control hookups 
Complete, step-by-step instruc- 
tions guide you along the way 
Holley Replacement Parts Division 
RO, Box 749, Warren Michigan 48090 



With an KOnofllflSTfR carburetor by Holley® 
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CARBURETOR 



Ask about fuel-efficient ECONOMASTER carburetors 
at your local auto parts dealer, or Holley 
"Fuel Savers" at your NARA store. 




For our latest booklet, write to: 

Dept. PM-9. RO. Box 3683, Center Line, 
Mich. 48015. Allow 45 days for handling. 
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It can occur when (he engine is cold, warm, 
under load, on acceleration. or deceleration, at 
idle or when cryisLin-g. 

The best way to analyze engine noise is by 
frequency. There are tour categories. 

1. Noise that occurs once every revolution. 

2. Noise every cycle Etwo revolutions). 

3. Noise that occurs intermittently, without 
apparent relation to engine revolutions. 

4. Noise that occurs continuously. 

Use a neon sparkplug tester to establish the 
frequency of engine noise. Be sure engine oil 
level is at the full mark on the dipsliek. Warm 
the engine to operating temperature and con- 
nect the nson tester to one qt the sparkplugs. 
With the' engine idling, nolice whether engine 
noise occurs once or twice for each flash of ihe 
tester or if I here is no relationship. 

If noise occurs twice for each Nash (once 
every revolution), it is caused by some pan 
driven by or dnvrng the crankshaft, including 
pistons, piston rings, piston pins, crankpins 
and main journals 

If noise occurs once for each flash (once 
each cycle), it results from a part driven by the 
camshaft. In this category are valves, valve- 
related components (springs or stems), fuel 
pump, distributor or camshaft gear. 

if the noise has no relationship to the flash- 
ing of the neon spark-plug tester, it is being 
caused by some component which has no re- 
lationship to the rotation of the crankshaft or 
camshaft. Included in this category are parts 
attached to the engine, such as the alternator, 
starter and distributor. Vou have a better 
chance of isolating noise to one q! these com- 
ponents by using an engine stethoscope or a 
length of garden hose. Place the stethoscope 
or hose on tho suspected pans and place the 
other end at your ear, Loud noise indicates the 
defective component. 

Continous norse is either a whine or rubbing 
sound that is caused by a rotating pari, A con- 
stant whine is usually produced by a defective 
timing gear, oil pump drive or distributor drive. 
The flywheel may cause a robbing sound. 

To further isolate engine noise, short out 
each cylinder. With tho engine idfing, use a pair 
Of insulated sparkplug cable pliers to pull the 
eabta from each plug, in turn. It the noise stops, 
the problem is located in that cylinder. 

Ftvnt-wheel-tirive noise 

The presence of noise in the front axis of 
fnont-wheel-driva vehicles is normally con- 
firmed by the presence of an instability end/or 
steering-wheel shimmy condition. Noises are 
usually grinding or grating sounds, which dis- 
tinguish them from engine noise. 

The most common causes of noise in the 
front axle assembly are as follows: 

■ Worn, loose or seized driveshafl ball 
joint. 

■ Worn, toose or seized wheel bearing. 

■ Too much ptgy in the driveshaft and differ- 
ential side gear serrations 

■ Too much ptay in (he driveshaft and hub 
serrations, 

Noise and accompanying instability and/or 
steering-wheel shimmy normally mean the 
front axle has to be overhauled. However, be- 
fore doing this make sure your mechanic deter- 
mines that the noise is not tho result of a front 
suspension problem. Lubricate the chassis. If 
this doesn't get rid ol noise, check the strut 
suspension components (coil springs and 
bushings) for damage. 



fill $15091 SHINE. 




Dealers bring their Rolls, Mercedes, 
Jaguars, etc., into out shop anti pay 
up to SI50.Q0 for a Power Gloss 
application because the Power Gloss 
brilliant shine and protection is the 
finest they car find. And, we 
guarantee it for 18 months. 

THAT SAME SHINE 
IS YOURS FOR $9.98. 

Now even your bug can wear the 
Rolls Royce S1S0-00 shine for only 
3^.98. Your shine and protection also 
carries our written, registered 
18 month guarantee. 

Power Gloss is a catalyticaHy 
hardened silicone that Tarns a clear* 
tough., transparent shield. Once 
applied, this shield seals the surface 
against the sun, smog,, detergent, 
gasoline, saltwater air, road ails and 
just about everything else. 

NOTHING STICKS. 

Power Gloss dries so hard and slippery 
that nothing gets a grip on yaur finish. 
Grit, Ear, grease, bugs, tree sap and 
ever-present bird droppings slide off 
the surface with just a soap and water 
washing. Then the diamond bright 
shine reappears with no rubhing 
Or buffing. 

SHINES AND PROTECTS 
ANY NON POROUS SURFACE. 



One easy hand application of Power 
Gloss makes any surface immune to 
temperature extremes. It can even be 
used inside your oven and refrigerator. 
The shine and protection is so crystal 
clear you can even apply Power Gloss 
to your windshiefd and forgel about 
bugs, birds and hard-water stains. Pilots 
treat their planes with the tough, 
slippery Power Gloss finish to cul wind 
resistance and boat engines have picked 
up as many as 200 rpms after Power 
Gloss was applied to the prop and 
rudder. 

If all this sounds amazing, remember 
we Ye got to give people someihing 
special when we charge them SI 50 to 
palish their car. 




Power Gloss resists scratches* restores 
sparkle and cuts maintenance on 
paint, fiberglass, porcelain, plastic, 
chrome, glass, brass, stainless steel, 
aluminum and any other non-porous 
surface. 
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lECTION^ / 

Poor roadability 



T his section of Car Caro Guide discusses 
causes of vehicle vibration (shimmy) and 
poor handling. The two are referred io as poor 
roadabitiiy. 

Poor handling refers to loose steering* hard 
steering, pulling and vehicle wander (instabili- 
ty). Usually, causes are located in the steering 
system 

Causes ol vibration are usually found in 
places a! her than I he steering system, al- 
lhough shimmy may be transmitted through 
the system so you feet ihe sensation in (he 
steering wheel. You may also feel vibration 
coming from the floor or seat of the car. 

Poor roadability should not be taken lightly. 
Vibration and poor handling frequently signify 
the existence nf a hazardous condition, and 
quick action should he taken. 

The ceases of vibration 

Any ol the mail unctions listed here can 
cause vibration: 

■ Incorrect tire pressure. 

■ Defective tines. 

■ Loose cr missing wheel nuts, 

■ Delective shock absorbers, 

■ Delective or loose wheel bearings. 

■ Damaged or loose steering linkage* 

9 Worn suspension ball joints- 
■ Damaged or misaligned propeller shaft. 

■ Broken or loose engine mount. 

■ Unbalanced wheel/lire assembly. 

■ Misaligned Iron! end. 

■ Tire runout, 

■ Wheel runout. 

Troubleshooting most of these is within ihe 
capability of Ihe Saturday mechanic. In fact, 
you can probably repair many of Ihe defects 
that each of these suggests 

Repairing tire and wheel causes 

Check lire pressure first. Deviation in pres- 
sure from one tire io another can cause shim- 
my. So can low tire pressure, 

Tires that aren't inflated to manufacturer 
specification will wear out faster fhan properly 
inflated tires. According to one survey* under- 
inflated tires wilt give 25 to 50 parce nt less ser- 
vice, 

Underindaied tires wear away more rapidly 
on the shoulders than In the center. In addition 



to vibration and rapid wear, low pressure may 
cause tire squeal on turns, hard steering, 
bruised liras, broken Eire cords, decreased fuel 
economy* and damage io the tire by whoel-rim 
Impact. 

Gvennflated tires wear out faster in ihe cen- 
ts r than on the shoulder, Furthermore, il pres- 
sure is higher than il should be, the vehicle 
rides harsher. Over in Hated frres also bruise 
easily, and fraction at the rear wheels may be 
reduced. 

To keep labs on lire pressure, buy a quality 
I ire -pressure gauge from your auto parts and 
accessories dealer. Do not rely on service sta- 
tion gauges, especially Ihose which are part of 
the air delivery system. Most are nol accu- 
rate, 

Check inflation when liras are cold. Cold 
I ires are defined by the Rubber Manufacturers 
Assn as those that have been stationary for at 
least three hours. 

Examine each tire on the outside, inside and 
tread area for a bulge. II you can raise the car, 
so much the belter, If not, get under the vehicle 
wilh a Hash light and make sura no bulge exists. 
A bulge indicates serious damage and a tire 
that will blow out. Do not drive Ihe car before 
replacing the tire. 

If your car has radial tires, you are probably 
familiar wilh radial-tire squat, fiadial tires look 
squat where Ihe tire contacts the ground. This 
is normal and does nol signify tire damage. 

The kind of bulge which Is dangerous is a 
balloon or bubble caused by cords having rup- 
tured. The bulge or balloon, which is the result 
of air leaking through the cord body* appears 
on the tread area or In Ihe sidewall. 

After checking for tire damage, took to see 
thai all wheel nuts are present. Then, using a 
torque wrench, .check wheel nut tightness to 
service manual specification. 

This specification differs from manufacturer 
to manufacturer and also depends on the kind 
qf wheals. For example. 1979 Chrysler Corp. 
Colt, Arrow, Challenger and Sapporo with steel 
wheels should have wheel nuls tightened to 51 
lo SB fool-pounds. The same cars equipped 
with aluminum wheels should have wheel nuts 
lightened lo 5S to 72 loot-pounds, 

If you drive a 1977 Cadillac de Ville or Se- 
ville, wheel nuts should be torqued to 100 foot- 



pounds. On Ihe other hand, 130 foot- pounds is 
the torque needed for Eldorado wheel nuts, 
The procedure io follow in tightening nuts is 
also important, isluis should bo lightened in 
crisscross fashion to equalize pressure around 




WHEELS WITH FOUR NUTS 




WHEE LS WITH FIVE NUTS 

Wheel- nur t/ghtenfng sequences, 

ihe wheel. To begin wilh. tighten each nut lo 50 
percent of its torque value Then return to the 
first nut you tightened and torque each nut, in 
turn* to its full value, 

Never tighten wheel nuts with a pneumatic 
power wrench. After a few applications wilh a 
power wrench* wheal nul holes become en- 
larged. This frees wheel nuts, causing the 
wheel to wobble and the vehicle io vibrate. Fur- 
thermore. a pheumalic wrench can distort 
brake drums or rotors 

The shock absorber story 

The purpose of shock absorbers is lo damp- 
en the oscillations created by a suspension 
system. There are four shock absorbers in a 
car — one at each corner* 

Waak shock absorbers often permit a vehi- 
cle to vibrate as the car hits a bump In addition 
lo vibration, worn or damaged shocks can also 
cause the following: 

■ Instability (wandering and weaving that has 
tq be compensated for by averstearirtg) 

■ Vehicle pull lo one side. 

9 Clunking sound from under the car during a 
turn or as Ihe car hits a bump. 

Shock absorbers fall in one of three ways, as 
follows: 

9 Mountings loosen or break, or bushings 
wear out. When this happens, the loose shock 
absorber shakes and frequently makes a 
clunking sound. 

9 Hydraulic fluid loss. Most shock absorbers 
are filled with hydraulic fluid, which is ihe me- 



Qverinilated tires 
(left) wear rapidly 
in center. Cause 
harsh ride and 
bruise easily. 

UnderinUatton (right) 
causes rapid tire 
wear, vibration, 
hard steering, 
high fuel bills. 
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dium that absorbs oscillations. It the seal dries 
oui and cracks, or is damaged in some olber 
way, fluid is lost, and with it shock absorbing 
effective r>055, 

■ Internal parts wear out. This form of dam- 
age rarely occurs, because shocks are fre- 
quently replaced for other reasons before pis- 
tons and springs loose effectiveness, 

To test shock absorbers, park the car on a 
level surface Turn off the engine Stand al one 
corner of the vehicle and rock the oar up and 
down by applying as much force as possible to 
(he bumper br fender. 

Pull your hands from the bumper or lender 
as the car is on a downward stroke, Watch Ihe 
body. IT il bounces up and down more than 
once, Ihe shock absorber in that corner may be 
defective. 

Defective shock absorbers can also be de- 
tected by a road lest. Select a smooth roadway 
where traffic is lighl, Drive the car al TO mph 
and tap the brake pedal lightly. If the front of the 
car dips and Ihe roar rises, front shocks may be 
weak, Front shock absorbers usually wear be- 
fore rear shocks. 

There are two older indications oi poor 
shock absorbers. Both necessitate raising Ihe 
car. First, examine Ihe lower case of each 
shock. Hydraulic fluid on the case indicates the 
shock absorber is bad 

Second, inspecl the shock mountings. II ihe 




Damaged bottom end fop bushings loosen 
shocks, causing Joss ot effective action. 



shock has separated from ils mounting or rf 
bushings are dried out and crumbling, the 
shock should be replaced, 

Replacing shock absorbers 

Front shock absorbers are mounted at the 
bciiom and top. Bottom mount ings are readily 
visi ble To reach lop mounting 5 , yO u may have 
to work in (he engine compartment Some las- 
teners protrude through the hump made by the 
fender To reach ihe fasteners in other models, 
remove the cover Over the access hole in the 
fender, 

Often, ihe most difficult pan oi the job is loos- 
ening bolls, which may be frozen- Treat bolts 
with a liberal amount oi penetrating oil. Don't 
rush to remove them. Let ihe oil soak through 
for at least tO minutes. 

Raise ihe car, but be aura ihe vehicle is se- 
curely supported wrfhjack stands. Put an auto- 
matic transmission in park and a manual trans- 
mission in gear. If Ihe rear (or front) wheels 
remain on the ground, set the parking brake 
and chock the rear (or front) wheels, 

In many models, fronl shock absorbers are 
mounted inside coil springs, It s not necessary 
to replace a coil spring unless Ihe spring is 
damaged . Whan the shock is loosened from its 
top and bottom mountings, slide Ihe shock 
down and out through the spring. 



If one front shock absorber has to be re- 
placed, the other front shock absorber should 
also be replaced. This is necessary to equalize 
shock absorber damping action. However, 
rear shocks don't have to be replaced unless 
one is damaged. 

Rear shock absorbers are also fastened at 
the top and bottom, but both lasionors can 
usually be reached from under the par. If a lop 
lastener is not visible, look (or the mounting in 
Ihe irunk. 

Place a jack under a part adjacent to the 
shock 50 that when the jack is lilted, tension on 
the shock is relieved. This makes it possible to 
get the shack loose 

If one rear shock absorber has to be re- 
placed. (he other rear shock absorber should 
also be replaced. 

Check out wheel hearings 

Vibration may be caused by loose or worn 
wheel bearings. On a car having a rear differ- 
ential, Check ihe fren! wheel bearings On a car 
having a transaxle (front-wheel drive}, look to 
the rear wheel bearings. 

This should noi be taken to mean that bear- 
ings i n the otlwr whee Is cannot f ai I They can if 
lubrication is inadequate. However, wheel 
bearings in the rear of a car served by a rear 



differential and In the from of a car having a 
transaxle are kept lubricated by grease 
splashed on them by rotating gears. 

Signs ot wheel -bearing failure, other than vi- 
bration, are a squealing, clicking or grinding 
noise from the wheel; loose Blearing or a jerk in 
ihe steering wheel; and pulling ol the car to one 
side. 

There are several ways lo determine il wheel 
bearings have gone bad without taking wheels 
off, 

flafse fhe car and shake ihe wheels, if they 
appear unusually loose, wheel -bearing service 
should bo performed. 

Jac* f he car so wheete are free „ and spin 
wheels by hand It noise (squeal, click, grind- 
ing) is heard, service the wheel bearings. 

Drive the car af least 10 miles, remove the 
h ub caps and feel the spindle caps, If a spindle 
cap is hoi. there's a chance of a defective 
wheel bearing. 

Servicing wheel hearings 

1. A wheel has two bearings — outer 
and inner. Bearings should not be In- 
terchanged. To prevent interchanging 
them, fill two containers with kerosene. Mark 
one container "outer " and the other container 
(Please lurn ft) pags 217) 
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"inner." As you remove each bearing, pul it 
into its respective container. Accompanying 
hardware can be pul into either container. 

2* Rsrrtavt the huh cap or wheel cov- 
er, If you are workl mg on a whee I that h as dru m 
brakes, raise the iront of the car. H you are 
working on a wheel that has disc brakes, loos- 
en the wheel nuts, then raise the front ol the car 
and remove the wheel, 

3. Remove the spindle cep, whether 
the wheel is served try drum or disc brakes. 
Straighten the cotter pin. which is wrapped 
around the locknut, and pull it toose Discard 
the cotter pin. Retain all other pahs, if not de- 
tective. 

4 . Remove the lockout, adjusting nut 
and washer. 

1, Qraap th« brak* rotor (disc) or wheel 
(drum brake) and draw it to you, but only slight* 
ly; then pu&h it back. (Do not remove the rotor 



Or wheal.) The outer wheel bearing will fail on 
the wheel spindle. Slide (he bearing off the 
spindJe and place il in (he “outer" can of kero- 
sene. 

«, Thread the adjusting nut back on 
the spindle. 

7* Remove the caliper retaining 
holt* and hook the end of a piece of heavy- 
gauge wire through one el the bolt holes, it you 
are working on a wheel served by a disc brake. 
Fold a piece of cardboard in half. Slide the cal' 
iper off ihe disc and, as soon as you can, 
wedge the cardboard between the brake pads. 
This is done to make it easier to reinstall the 
caliper and: also to prevent pads from touching 
one another, which may cause damage. 

K, Rtmovfl the ciliper. Bend Ihe other 
end of the wire into a hook, and hang the cali- 
per on a pan ol the chassis. The purpose is to 
make sure the caliper doesn't dangte. putting 



slrain on the hydraulic brake line and causing il 
to split. 

Grab the brake disc and pull It to- 
ward you. The inner bearing and grease seal 
will be pushed from the disc by the adjusting 
nul and will fall on ihe spindle. Place iho disc 
on a clean surface, unscrew the adjusljng nul 
from Ihe spindle, and remove (he inner wheel 
bearing arid grease seal, Discard the seal 

10* Grab the wheel end pull It off, if 
you are working on a wheel with a drum brake. 
The inner bearing and grease seal will be 
pushed from (he wheel by (he adjusting nut. 
Unscrew the adjusting nut, remove Ihe inner 
wheel bearing and grease seal, and discard 
the seal. 

It* Parts must be thoroughly 
cleaned to prevent dirt from damaging wheel 
bearings. Start by wiping the spindle with a ker- 
osene-saturated cloth, Then, still using the 




SIMDNIZ 



Come rain or come shine. 

It starts brighter, stays brighter 
than the leading premium wax. 



New Simoniz " Sh ines Like The Sun 
premium car wax gives your car 
a shine that starts brighter, 
stays brighter than the leading 



premium wax And we guarantee 
you'll like it. Or your money 
back. From Simoniz, come rain 
or come shine. 



Sirtioniz is 0 reyisleied Hade mark of Union Carbide Caiporalion 270 Park, Av&nuij, Vq+K N V 10017 









* n P. 1 * *■ 





cloth, dean the inside of the wheel or disc. This 
will remove dirt from (he outer and inner bear- 
ing cups. 

12. Impflcl the bearing cups by shin- 
ing a flashlight inside the wheel or disc. A 
scratched or pitted cup is cause to replace not 
only the cup, bul also the wheel bearing. Knock 
the cup from the wheel or disc with a soft brass 
drift. Use the drift to tap a new cup in place, 

13. Coat tho cl eon blade of a screwdriv- 
er with wheel bearing grease (available from 
an auto-supply store), and spread grease 
around the Inside Of the wheel hub, coating 
bearing cups You cannot use too much 
grease, so make sure pads are welt coated. 

14. Remove each bearing, in lurn. Irom 
the kerosene container, handling it by the race, 
Do not wrap your hand around the nearing, 
since grime and perspiration will be transferred 
to rollers, Wipe 1 he bearing with a lint-free cloth 
end inspect it lor damage (cracks, nicks, pit 
marks |. Replace a damaged bearing and Ills 
cup. 

1 3, Let the bearing air-dry . Then, usl ng 
a bearing packer, which is a tool you can buy 
from your auto- parts supplier, pack the bearing 
with grease. The bearing packer is a tool you 
fill with wheel- bearing grease. The bearing is 
placed inside the packer so grease will ade- 
quately coat the rollers. 

If you don’t have a bearing packer, don a pair 
of plastic gloves and scoop a quantity of 
grease into the palm of your hand. Grease one 
bearing and then ihe other, kneading each into 
(he grease so grease gets between (he rollers. 
Remember, you can't overgrease a wheel 
bearing. 

15. In»ii th* inner bearing, harrow 
end first, into its cup in ihe wheel or disc. Apply 
a light film o( grease to Dote sides of a new 
grease seal. Then, place a clean block of wood 
over the seal, and lap Ihe wood gently with a 
hammer. Rotate the block after each tap. Con- 
tinue to do (his until the grease seal is level with 
the lip of the wheel or disc hub. 

17. Examine th« seal for leiri and 
■pills when it Is in place, If damage was sus- 
tained during installation, remove the seal and 
try again with a hew pari. Do not use a dam- 
aged seal. Grease may leak onto braking 
parts, reducing stfectiveness. 

10, Place the wheel or di*c beck on 
the spindle. Slip (he outer wheel bearing, 
narrow and first, over the spindle and into the 
wheel or disc hub. Install the mcial washer and 
adjusting nui. Tighten the adjusting nut by 
hand, 

19. Wipe the disc clean, if you are work- 
ing on a wheel served by a disc brake* making 
sure no grime is left to score the disc. Place the 
cardboard-free edge of the caliper on tha disc 
to keep pads apart* and pull (ha cardboard 
from between Ihe pads, Reinstall and tighten 
caliper bolls to torque specification in the Ser- 
vice manual. Install the wheel, and tighten 
wheel nuts by hand. 

20, Chock your service manual to de- 
termine ihe torque required to seat bearings 
when working on wheel bearings of a car with 
drum or disc brakes. Use a torque wrench to 
lighten the wheel-bearing adjusting nut lo 
specification, Then loosen the adjusting nut 
one-half turn. Check the service manual lo sea 
if there's a second torque setting for wheel 
bearings. If there is, tighten the adjusting nut to 
this specification. If not, the job is done. 



21* Piece the locknut into poiitlon, 

turning it so its slots line up with the cottar -pin 
hole in the spindle. Insert a new cotter pm and 
bend Ms legs around the locknut if tee tegs are 
too long, snip ends with wire-culling pliers. 




AH$n slot a In the locknut with slots in the 
spindle and Insert the cotter pin. 



22. Turn the wheel In both direc- 
tions. It should rotate smoothly and without 
noise. If it doesn't, go back and do the job 
again. You goofed somewhere along the 
line,. 

20. Replace the tp Indio c*p end low- 
er the car once you determine thal every- 
thing is okay. If you’ve been working on a 
wheel served by disc brakes, don't forget lo 
tighten wheel nuis- 

24, Pump the brake pedal a few 

times to make sure brakes work before driv- 
ing the car. If you've been working on a wheel 
with disc brakes, don't worry if the brake pedal 
goes lo Ihe floor (he first lime you press it— that 
is. not as long as it returns to normal after it's 
pumped two or three times. 

Troubleshooting the steering linkage 

Steering linkage transfers steering move- 
ments Irom Ihe steering wheel, steering col- 
umn and steering gear to the wheels. The 
movement of the steering gear causes (he pit- 
man &hafl ahd arm to rotate. The pitman arm is 
a steering, linkage member. Its motion applies 
leverage to ibe relay rods or center link and tie 
rods— then to the steering knuckles that turn 
the wheels. 

The steering linkage is duplicated on each 
side of (he steering box; teat is, there are two 
relay nods or one extending center link and two 
tte rods. However, there is only one pitman 
arm; a part called an idler arm duplicates pit- 
man arm action on Ihe righl-hand side of the 
oar. As the pitman arm is sat into motion by the 
steering gear, ii moves the rig ht-hand relay rod 
or center link. This, in turn, activates the idler 
arm, Thu s, motion started by the pitman arm is 
continued on the right side Of tee car by (he 
•idler arm. 

In many cars, connections between various 
steering linkage rods are ball joints trial resem- 
ble, but should not be confused with, suspen- 
sion ball joints. Often, steering linkage bail 
(dints are permanently lubricated Unlike sus- 
pension ball joints, they do not sustain any of 
the vehicle's weight. 

When steering linkage connections wear, 
linkage loosens. This may cause shimmy in the 
steering wheel. Other effects of worn steering 
linkage connections include loose steering. 



jerky steering, noise, vehicle wander and tire 
squeal on turns, 

The same conditions can occur il steering 
linkage is damaged For ex ample, a benl steer- 
ing linkage shalt can cause shimmy, melfec- 
live steering action, and so on. 

When a problem occurs, see if tea steering 
linkage in your car requires lubrication. Then 
examine each part for damage and wear 
{looseness). Grasp and iry to shake each rod, 
If a rod moves, it rs worn. Replace it. 

Troubleshooting suspension but! faints 

A suspension ball joini is a llexible unit con- 
sisting of a ball and socket It is used to connect 
suspension system control arms and is found 
in the front Of a ear— never in the rear. 

A great deal of the car's weight is concen- 
trated on suspension ball joints, if a ball (oinl 
collapses and punches teraugh the socket as 
the car is moving, the off-balance eflect can 
cause loss of control. 

A weak ball joint usually makes itself known 
in two ways. The first is vibration. The other is a 
crunching noise occurring when the car hits a 
bump. The noise is most audible al a crawling 
speed, often when the car hits the dip a! Ihe 
entrance to- a driveway. 

Since vibration and noise can indicate prob- 
lems, test ball joints for looseness before hav- 
ing parts replaced. Although troubleshooting 
ball joints is no) difficult, replacing ball joints is 
a job many car owners prefer leaving to me- 
chanics, 

Your car may have built-in ball-joint-wear in- 
dicators. which makes troubleshooting sim- 
ple. Since 1072, GM -built cars have been best 
known for built-in balHdint indicators. Howev- 
er, other makes (Ford Fairmont and Zephyr, for 
example) also have builMn indicators. 

To check ball joints in cars with built-in indi- 
cators, gel under the car. Do not raise ihe car, 
since load on bail joints should be maintained. 
Wipe a ball joint clean. The indicator is a round 
boss or nipple into which the grease fitting is 
Ihreaded. 
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NEW 
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Replace hall joint when the halt- joint indica- 
tor recedes all the way fnfo body. 



If ball joints in your car lack built-in indica- 
tors. lest tor wear with a dial gauge. Load 
(weight) on ball j-oints is applied in one of two 
ways — by compression or tension If a ball 
joint is compression- loaded, weight pushes 
the head of the ball against tee socket, if a ball 
joint is tension-loaded* weigh! pulls the head of 
Ihe ball away from the socket. 

A car has four front-suspension ball joints— 
two on each side. There are ball (amts between 
lower control arms and the bottoms of (he spin- 
dles, and between upper control arms and the 
tops of the spindles. 

fPJea.se turn to page 2UJ 
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Remember when 

respond when you stepped on the gas? Had pull to spare for safe 
passing and heavier loads? Ran evenly? Times have changed. 
Engines today run at lower rpm and have less power 

Fortunately, there’s an inexpensive solution. Replace your 
intake manifold with an Edelbrock S.P.2-R Retaining all stock parts, 
its easily hooked up to the standard engine by you or your mechanic. 
You feel the difference the first time you touch the acceb 
era tor The engine gives a sharp response. Extra power Smoothness, 
Better mileage, provided you drive the same as you did before. 

For more information on Edelbn *:ks S,P,2-F. man i ft lids, visit 
your nearest auto parts store or send 
$2.00 for our full catalog including 
the installation brochure, decals, and 
an embroidered patch, to Edelbrock 
Carp,, Dept PM579, 411 Coral 
Circle, El Segundo t California 90245. 

OUR MIAMI MANIFOLD GIVES 1DU 
THE POWER YOU’RE M1&5MG L 



BRITISH SPORTS CAR PARTS 

Sre«l/li berg lass body panels, up, 
hqlstery, carpets, lops, wire wheels, 
grilles, bumpers, wiring harnesses, 
headers & exhaust systems, mech. 
parts, f upper trimmings. Catalog S3. 
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Depending upon I ha type ot suspension sys- 
tem the vehicle possesses, either ihe bower 
ball joints or upper ball joints absorb most ol 
I be weigh! {load). These are the ones that wear 
Out. The other ball | 0 ints carry little weigh! and 
seldom wear. 

(in cars having ball joints with built-in Indica- 
tors, me lower bait joints are me weight-bear- 
ing members These ball joints possess the 
wear indicators.} 

Water that gels inside a bail- joint housing, 
diluting grease, is the chief enemy, As grease 
washes out. wear increases. Thus, space be- 
tween the bait head and socket, which is prac- 
tically nonexistent in a new ball joint, in- 
creases This permits play between the ball 
and socket. As play Increases, possibility oil he 
ball punching through the sockel also In- 
creases. 

To test ball joints in your car. first identify I he 
suspension system. You need lo know this in 
order lo release weight on the loud- bearing ball 
joint so testing can be accurate. The following 
information may help: 

■ if the coil spring is on the lower control arm 
or the car has torsion -bar suspension, the low- 
er bail joi-nl is the weight carrier. To taka pres- 
sure off inis member, place a jack in line wilh 
the spring (if springs are used} or near the 
wheel. Raise the car so the tire is off I he 
ground. 

■ If the coil spring is on the upper conlroi arm, 
place a jack under the front cross member and 
put a support wedge (block of wood} between 
the upper control arm and front cross member, 
Raise the wheel, 

Attach a dial gauge so the plunger rests 
against the wheel rim adjacent to ihe ball joint. 
Using the pry bar, move the wheel up and 
down. Check the reading on the gauge. It 
should not exceed the axial (up-and-down) 
play specified in Ihe manual, Many experts 
contend that a reading in excess of 0 . 050 inch 
indicates a worn ball joint that should be re- 
placed. notwithstanding what the manual may 
say, 

Grab the tire at the top and 1 bottom. Move it 
slowly in and oul. Note the reading and check 
this against the radial {in-and-out} play specifi- 
cation in the manual ll the ball joint demon- 
si rates more radial play than that specified, re- 
place it. 

Troubleshooting the prop shaft 

Vibration, particularly at slower speed's, Can 
be caused: by a propeller shaft that is oul ot 
alignment or loose. To check it, raiso the car so 
wheels hang free and the prop shaft is not ob- 
structed If you use a hydraulic jack instead of a 
two-post lift, make sure the vehicle is firmly 
held. Chock Iron! wheels and use jack stands. 
You II be working under the car. 

Have someone in the car starl the engine, 
put the transmission in gear and slowly in- 
crease engine speed. Watch the propeller 
shaft. II should not seam blurred around the 
edges- as it revolves. If it locks blurry, the pro- 
peller shah is probably causing the vibration. 

Turn ofl the engine and examine ihe shaft for 
denis. Replace a damaged shaft. 

A propeller shaft which is gut of alignment 
because ol a factory installation error will 
cause vibration. Have prop-shaft alignment 
checked with an alignment gauge al a new-car 
service shop If prop-shaft angle is not to spec- 
ification, it can often be adjusted by installing 
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shims under the rear engine m&unt or by read- 
justing the pitch of the differential. 

Finally, the shaft may be loose because of 
worn universal joints, flofer to Section 4. 

Troubleshooting engine mounts 

There are normally two mounts supporting 
an engine at the froni and one mourn in the rear 
al the transmission, H an engine mount loos- 
ens or breaks, the engine will vibrate. The situ- 
ation is hazardous because the unsupported 
engine may shift and jam the throttle linkage 
and wedge I he throttle valve open. The uncon- 
trolled speed that results may startle a driver to 
ihe poml where he could actually lose control 
of the car. 

If your ear has a manual transmission, deter- 
mine il a loose or defective engine mounl is 
causing vibration by letting the engine idle, with 
the parking brake engaged. While you watch 
Ihe engine, have someone put the transmis- 
sion in gear and lei out ihe clutch, keeping a 
foot on ihe brake pedal II an engine mount is 
loose or detective, the engine will jerk up 
sharply as it stalls. 

If your car has an automatic transmission, 
jack up Ihe engine wilh a hydraulic or hand jack 
placed under ihe oil pan. Put a block of 2x4 
lumber between Ihe jack and pan to avoid 
damaging the pan. LiM up slowly. H an engine 
mount is loose or defective. Ihe engine will rise 
sufficient for you to see daylight between (tie 
engine mount and engine, 



If there is a questionable engine mount 
tighten mount bolts lo specification, il this 
doesn't help, replace the mount. 

Wheel balance and vibration 

A wheal that isn’t balanced can cause suffi- 
cient vib ration ig affeql steering Don't think 
that wheel balance isn’t causing vibrahon be- 
cause your car is new or you had wheels bal- 
anced recently. 

A wheel can be damaged in going over a 
pothole or curb, affecting balance. Further- 
more. a wheel loses balance when a balancing 
weight falls off the rim. Tire wear also aftecta 
balance. 

The two types of balancing are called static 
and dynamic, Static balancing is done wrth the 
wheel almost stationary. Small lead weights 
are dipped lo the rim ol the wheel opposite the 
offsetting mass lo counterbalance the heavy 
spot, 

Dynamic balancing is done with Ihe wheel 
and tire in motion. An unbalanced wheel wob- 
bles. The mechanic uses special equipment lo 
locate ihe heavy spot. Then he places weights 
on each side of (he wheel, opposite Ihe heavy 
spot, lo offset the effects Dyne mic balancing is 
more affective than static balancing. 

A misaligned front end 

The terms front-&ntf alignment and wftee/ 
alignment are synonymous. They refer to the 
correct relative position ol the front wheels to 



obtain free-rolling movement over the road 
without slipping, scuffing or dragging. 

Five different angles determine front-end 
alignment. They are caster, camber, toe-in, 
steering- axis inclination and turning radius. 

The following conditions can result when 
any angle deviates from specification; 

■ Vibration. This occurs especially when 
caster is incorrect 

■ Premature and unusual tiro tread wear, 
T read may wear more on one side than on the 
other; tread nbs might feather; and scull marks 
and cups could develop over part or all ol the 
tread surface. 

■ Pulling ol the car toward one side d the 
road when you take your hands off t he sf earing 
wheel. A slight pulling may be normal since 
many roads have a "crown” to facilitate drain- 
age However, you will have no problem dis- 
cerning a pull brought about by misalignment, 
It is severe. 

■ Squealing Tires. 

See Saturday Mechanic f page 1 1 6, April ‘79 
PM) lor an explanation of ihe various align- 
meni angles, hew alignment is affected by road 
condilions and information on tire and wheel 
runout which also causes vibraiion. 

The causes ot poor handling 

The chart below sums up causes of poor 
handling (loose steering, hard steering, pulling 
and vehicle wander) and whal to do to correct 
them . ( Pis ri.v ■ fyr 'i to n. igt ■ , ' : 7J 
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A, professional knows what works 
on a car ami what doesn't. That's 
what makes him a professional, 
And that's wiiy people who really 

know cars have preferred Meguiar'* 
wax for over fifty years 

Car restorers, antique ear col- 
lectors, show car enthusiasts, hot 
rodders, race ear drivers, car 
manufacture 
and re finish 
really tough customers 
-rely on MeguiaTs for 
results they can take 
to the hank. 

They know that 
under at! the glitter and 
glamour, there isn't another 



car wax on the market 
will give them a better 
shine or longer 
lasting pro- 
tection. 

A n d l h e y 

though MeguiarT Car 
Clcaner/Wax is a convenient 
wax, they can get results 
uperior to conventional 
paste waxes. With a fraction 
of the effort. After awhile, 
you learn to work smarter. , 
not harder. 

If you're serious about 
your ear-and how it looks - 
give it Meguiar's, It may be 



A w cn}#» nfcHori *howi, Megulir 1 * palely chp*i>a paint. r*«da 
II wHh rich natural oM* and l««v<« p lough prgtftiGtlv* alUtJi). 



it's worth if. Because 
once you see the difference, you 
won't want to use anything else. 
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Top quality parts. Down-to-earth price. Easy installation. And that's just 
what you get with Standardize! ignition products. 



Quality we back up with a performance certification right on the package. 

S r ice that speaks for itself, 
ut you get more* You know how regular tune-ups 
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Add to that the savings you get with Standardizd, plus 
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Troubleshooting power steering 

1 . Be iur« the drive belt is net cut or 

glazed, and fhai it's tight. A loo&e hell is Ihe 
main cause of power-steeringf trouble. 

2. Check powr«r.st«erfng fluid. The 

rese rvoir mu st be full to avert hard steeri ng and 
rtoise. If the rssorvqir keeps losing Fluid,, check 
tor a leak. Pirsl, wipe dirt liom the pump reser- 
voir and the power steering hoses. Let the en- 
gine idle. Then turn the steering wheel alt the 
way 1o the right , and I he n all the way to the left. 
Do ncsl hold the wheel a! either extreme lor 
longer than five seconds, If there rs a leak, 
pressure will force fluid from the detective com- 



ponent. Replace a defective component. 

3. Check for • dofoctlvo power con- 
trol vm Iv* if hard steering exists al low 
Speeds only. The valve provides maximum hy- 
draulic-fluid pressure al tow speed. 

N Ihe valve is slicking, rev the engine several 
times with the car standing still The excessive 
hydraulic pressure this action sends through 
the power-steering system may Irce the con- 
trol valve. If not, replace (he valve. 

If the above procedure fails to allevote the 
probfqm, power steering should be tested With 
a power-steering pressure gauge. Most pro- 
fessional shops have this equipment. 



TROUBLESHOOTING POOR HANDLING 


PROBLEM 


CAUSES 


ACTION TO TAKE 


Loos* 

steering. 


□ Worn steering linkage, 

□ Wdm ck Improperly adjusted wheel 
baarlng. 


Inspect; replace rods. 

Inspect; replace bed bearings end 
adjust 




□ Loom steering-geer mounting- 


Tighten 


■ 


□ Incorrecily adjusted or worn 
alserlng gear. 


Adjust preload: Overhaul Steering 
gear if adjustment falls. 


Hard 

steering, 


□ Low or uneven tire pressure. 

□ Power steering problem 


Inflate Urea to correct pressure 

See below 




U Slwrlnj gear, and at wring and 
snap* rraltxi ball Joints, need 
rubricating. 


Lubricate- 




□ Incorrect front-end alignment. 


Check and adjust alignment. 




□ Steering gear adjusted loo 
tightly. 


Readjust preload. 




□ Damaged steering or suspension 
component. 


Examino parts (altering knuckle*, 
■pin dies. Spindle arms, spring*}: 
replace damaged unh a. 


Cur pulls to 
on* aid*. 


O LOW Or uneven Ur* pressure. 
□ Scuffed front liras, 


inflate lirea lo correct pressure. 
Check alignment and rotate tires. 




O incorrect front-end alignment 


Check and adjust alignment. 




□ Damaged shock adsorber 


Teal shocks; reptac* bad units, 




□ Wom or damaged wheel bearings. 


inspect: replace bad bearings. 




□ Loose or worn Hearing! l nkage 
red on one aide of car. 


Inspect; replace worn rod. 




p front-spring aag. 


Check vtljleli height at fenders; if 
net to • pacification, replace spring 
or springs. 




□ It condillon occurs when brakes 
are applied, look lor Improperly 
adjusted brakes and grease on 
brake linings. 


Adjust bukti (determine if sell- 
■djuiting mechanisms work}: replace 
contaminated linings. 


instability 

(warder). 


□ improper lire pressure. 

□ Unevenly worn Urea. 


inflate tires to correct pressure, 

Place beat tires up front; discard 
tire* worn beyond treed Indicator 
limits. 




□ Incorrect Iconl-end lilgnfflenL 


Check end Bdjusl alignment. 




G Steering gear, and steering and 
suspension bull Joints, peed 
lubricating. 


Lubricate. 




□ Loose steering gear, 


Tighten, 




□ Damaged steering knuckles, 
spindle, spindle support arm. 


Replace. 




Were nne of the tirgest mi kart of 
automotive gitkvts. And we tisve 
six booklets ihil will leil you what 
you need to know about gasket in- 
stallation plus torque specifications. 
Learn about exclusive Teflon-cos led 
Perm i Torque/ Blw* head gaskets 
that never require retorqulng, 
Fel-CoPrena# - Ihs ill -rubber vilve 
cover gasket and much more. 




rsL-no incoupcwatid 

7450 K, McCOrrmclj Blvd 
Skokie. (It. MQ76 



Yei* fit jsc r.nnd m« gasket bxiokfels 
I crclcst Si OC ID CDvEf pDS.1aqe and h^ntl li ng. 
Mai I coupon 1&. FnIPro Lrvc , Dtpl. IViJ$ 

7450 N McCormick 6ivd . Skokie HI 60076 



Namt. 



Address 



■ 



City 



Slate Zip _ i 

1 J 

% Teflon it a reaislered Tirademark of DaPwt Co Jr 

% 
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Usual areas of engine oil leakage an 
pinpointed on this view of typical V* 



FRONT COVER 
OH SEAL 



CRANKS.HAl 1 
REAR OIL 




TIMING 

CHAIN 

COVER 



\ VALVE COVER 

\ 

OIL PAN GASKET 



crankcase This pressure k g allowing ait to back 



Oil loss 



m utqmobile manufacturers stale that no 
#4 matf unction exists il there's loss of one 
quart of oil in 750 to BOO miles Under terms of 
new-car warranties, if onl loss ts no greater than 
this, no particular action will be taken by ihe 
manufacturers. 

Most cases of excessive oil consumption are 
caused by conditions summarized in the ac- 
companying chart. 

Knowing what engine work 
you need to do 

Start by assessing me oil you are using, Is It 
(he grade designated by the manufacturer Ol 
Ihe car in Ihe owner's manual^ ft should be. 

You should make certain lhal the engine is 
equipped with the correct dipstick. It some- 
limes happens that rhe wrong dipstick is put 
into an engine on the produciion line. To 
check, ask a dealer to let you compare a dip- 
stick from a comparable engine with the one In 
your engine. 

After spreading some clean paper on the 
lloor underneath the engine and transmission, 
run the engine at belween 1000 and f250 rpm 
lor a Few minutes after II has attained a normal 
operating temperature. Then, accelerate to 
wide-open throttle from a fast-idFe position 
aboui live times- 

Check paper for spots of Oil. The posihon of 
a spot on the paper will coincide with Ihe loca- 
tion of a leak in the engine (consuli the accom- 
panylng illustration to determine Ihe most likely 
areas ol leakage). 

Accelerate Ihe engine once again, checking 
for exhaust smoke. II smoke Is blue or blue- 
gray. the engine is burning oil because ol worn 
valve seals, worn valve guides or worn pi 51 on 
rings. 

You can pinpoint the problem area by mak- 
ing a dry/wei compression test, Take a com- 
pression reading of all cylinders. Record the 
readings. Then, inject heavy ml through spark- 
plug ports Into ihe cylinders. Do another com- 
pression tesl. recording the readings. If there is 
a rise in Ihe "weT compression readings, il 
means that the heavy Oil you injected m the 
cylinders has formed a temporary seat around 
worn rings. Your engine is a candidate for 
overhaul. 

If there is no, or an in&igmlfcant, rise in com- 
pression between "wel" and 'dry" readings, it 
indicates that the oil burning problem is being 
caused by worn valve guides and/or seals. In- 
stall new valve seals and, il neOassary, new 
valve guides 
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if lo this point you have not found Ihe reason 
why your engine is losing oil. remove the car- 
buretor air-c leaner cover and in sped the filler 
and inside ol the housing. Oil on the lifter or in 
the housing poinis to a clogged PCV system, 
which is causing pressure to build up inside the 



up into the carbureter air cleaner. 

Replace the PCV valve and make certain 
lhal the PCV system hoses are nol blocked. 

This procedure will solve the problem and pre- 
sent further oil loss. 



TROUBLESHOOTING OIL LOSS 



CAUSES TO CHECK 


CORRECTION 


Incurred reading Of oil dipstick. 


Check all when your Car fa On a level 
surface., after allowing adequate time for 
oil to drain beck into thecnnkciH It the 
engine hea been running, (H fa beat lo 
check the oil before running an engine.} 


Incorrect oil vi scoiiHy. 


U*e the SAE viscosity for lemperplurat 
prevailing In your area a* recommended In 
your owner's manual. 


Continuous driving at high speed, or severe 
engine uu auch u that which occurs whan 
you're lowing a trailer 


Mo correction here. Thl* type of operation 
causes higher oil coniumplion, 


defective PVC eyelem. 


An indication or tills is when oil 4e 
preseni in the carburetor air Ttiter 
housing. Check the PCV valve and hoses 
that lead from it Replace H neceetary, 


Oil leaks. 


Locate Ihe leak and correct the condition 
by tightening or replacing the detective 
port. (Refer to tho INostFitfon above: it 
pinpoints the usual areas ol leakage), 


Worn valve alem, 


fleam th* valve guides; them inalall 
overture valves and new valve seals. 


Worn platen ring*. 


install new rings. 



Scientific Breakthrough — Patents Issued 



Product 

Slows ageing 




ARM QFl AL.l Prcdutls a Divis i:« o' f u'onivvt McKwiSn&fi tftf. 13 *9 



ARMOR ALL protectant 
Works On Vinyl, Rubber, 

J plastic, Leather, 

ARMOR ALL Protectant penetrates and 
combines with surfaces on your car, 
so they can ward off elements that cause 
ageing It's one product that can protect 
and beautify vinyl tops, dashboards, seats, 
door panels, tire walls, hoses under the 
hood, even paint. 



INCREDIBLY EASY 
TO USE. 

You want your car to look great 
with the least amount of effort. 
With ARMOR ALL Protectant, 
you simply spray and wipe. 
Because it's the only patented 
product of its kind, nothing works 
like ARMOR ALL Prolectant to 
keep your new and old things 
lasting longer and looking better 
Look for ARMOR ALL Protectant 
at your favorite automotive or 
drug store 



A 







PROTECTANT 



Protects Things worth Keeping ,» 






gV^ jy: i> 



Ford pickups are the most popular trucks ever built 
And the way they're built i$— tough, 

79 Ford pickups have tough Twin-I-Beam suspension 
up front. Strong alPwefded box in back. Solid toughness 
in between. Extensive rust protection on Ford 
Stylesides includes tough anticorrosion coatings like 
galvanizing, plus no-rust inner front fender liners. 

And Ford pickups have the choice of standard 
4.9L (300 CID) Six or optional V-8's. Ford pickups. 

They re tough all over, 

Ford Motor Company otters an Extended 
Service Plan. Ask your dealer for details 

* Based on R. L. Polk & Co. registrations 
lor 1978 models through May, 1978. 



Tough F-1 50 SuperCab, 

America's roomiest 2-door 
pickup, can seat a family of 
six, Optional tulFwidth back 
seat folds down. 

























[1 









4-speed 
overdrive for 

easy cr uising 
on the highway 
(Optional on 2WD 
pickups except 
F-3SG ) 

I i :\i 



Ranger Lariat cab interior with 



added options: tilt wheel, sliding 
rear window, air conditioning, auto- 
matic transmission. AM/FM 



stereo, and convenience grou 






V 



* ■ 






'rv ]•- 



Tough Ford tests at the Arizona 
Proving Ground totaled more than 
a million pickup miles last year. 
Bruising miles of steel-reinforced 
chuckholes, frame twists, salt 
baths, high-speed durability runs, 












AUTOMATIC 

AQJUSTFFl 



Brake trouble 



T he survey we did to prepare this Car Care 
Guide revealed that only 3 2 percent of 
2(500 representative letters gent Car Clinic in- 
volved brake [rouble 

The troubleshooting chart on page 224. pre- 
pared with Ihe cooperation ol General Motors, 
matches brake problems with causes II in- 
cludes both disc and drum brakes. 

Since some causes are more likely lo create 
a problem Lhan others, a double asterisk Cl 
indicates probah e cause., while a single aster- 
isk (*) signifies a fess likely causa , Investigate 
the probable cause or causes first, 

The illustration on tins page identifies parts 
mentioned in the chan and will make it easier 
lor you to troubleshoot the brake system 
It is imperative for safety thal the warning 
signs oi a defective braking system are recog- 
nized and acted upon at once. A braking ays 
tern seldom la. is suddenly. Rather, it emits a 
wammg tor several hundred mrles before the 
Situation becomes dangerous. 

The most common warning signs are 
■ Lighting of the dash brake warning light. 

■ Harsh noise i a low-pitched squeal on brake 
application is usually normal) 

■ Hard pedal. 

■ Pulsating pedal 

■ A pedal that doesn't rise when the self-ad- 
justing mechanism is activated (car moved in 
Reverse). 

a Severe pull when brakes are applied, 

iPt&a&G turn fp page 225/ 



MASTER CV LINDER AND 
POWER ASSIST ASSEMBLIES 



he St avdm 
cover 



PKJMAHY POWE.H! 

PISTON SEAL 



PUSH ROD 

soot 




TUBE SEAT 
inserts 



MASTER CYLINDER 
BODY' 



SPRING 

RETAINER 



SECONDARY 

piston spring 



secondary 

PISTON 
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MiGiH .. t he Volkswagen 

that thinks it’s a classic. 



Fibertab, the world's oldest and largest 
component sportscar manufacturer, pre- 
sents its pride and joy . . . The MiGi IL An 
authentic, detailed replica of the classic 
1952 mG-TD, TheMiGi II comes in a com- 
plete package designed for easy assembly 
over the dependable VW chassis and 
engine. Everything is furnished except 
the few required hand tools and your 
personal touch. And The MiGi H's gel- 
coated fiberglass body, available in nine 
different colors and a variety of two-tones, 
is totally rustproof. Nostalgic beauty 
combined with durability and econ- 
omy. Meet The MiGi II. 



Clip and mail to FiBERFAB, fNC . 

1000 Turners Crossroads South 
Minneapolis. Minn. 55416 



F*M-5 




D Enclosed is $1.00 lor M«Gi II solar brsohur* 

D Enclosed isSiOOO tor color brochure manual 





HAUF 


AGE 




ADDRESS 


CALL TOLL FREE: 


Cl TV 


STJHF 7IP. 


600328-5671 


home phone 
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Charge tn* #twv» m*»nal *) irty Q VISA 


□ tbdv Grsj^ff accowni 
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keeping you in touch with technology. . . 

The Understanding Series " from Texas Instruments. 



Five self-paced, easy-to-understand books for 
the reader who wants to learn about electronics 
technology, but caiTt devote years to the study. 




Understanding Microprocessors. 

250 pages. Available June 1979. 

For the newcomer to microprocessors. 
What they are, what they do, how 
they work. 




Understanding UalruLator Math, 224 

pages. Loaded with practical elec- 
tronic calculator applications. 





L nderstanding Solid-State Electronics. 
New 3rd edition. 270 pages. Si mple 
building blocks for learning solid- 
state behavior. 

Understanding Digital Electronics. 

265 pages. The world of today's digital 
devices made easy. 



Basic Electricity and IX Circuits. 

1026 pages. Learn all about DC Cir- 
cuits -simply, easily. 



10116D 



□ LCB-4Q23 Understanding Microprocessors. 

New available June T979 5 4.95 

LCB-3321 Understanding Calculator Math 5 3 95 
LCB-33Gt Understanding Solid-Stale Electronics. 

New 3rd edition S 3.95 

□ LC6- 3311 Understanding Digital Electronics 5 3.95 

□ LCW-S1B1 Basic Electricity and DC Circuits SI 9. 95 

Add applicable sales lax (except AK. DE HI, MT, NH OH) 
SPECIAL OFFER: 

Purchase any two books and save 5 50 

Purchase all five and save $2 .00 



Marl check or money order to Texas tostrumems. P Q. Box 3540 
M. r 584 Dallas Texas 7S2&5. Orders m Coni mental U S. shipped 
prepaid, foreign orders- Prepaid funds in US dollars only. 
Include sapping cosls 
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* Trouble shooting for every system 

* Lists of tools 

and equipment 

for every job- 

And because we "■w 

recognize the 

do-it-yourselfer ,, 

has limited llhf m 

tools, time and IfS&L 

experience. — 

we'll tell you when a job is too complex and 
d iff icu It. But well also give you enough 

background so you can talk to a 
professional with confidence 
You'll find the Saturday 
KSL Mechanic Basic Cat Care 
Illustrated, a real friend, 
wherever auto acces- 
soriesare sold. Or for 
the name of the dealer 
A nearest you write 
to Saturday 

mt’"* v f Mechanic, 1790 

I Broadway, New York, 

I N Y. 10019. 



Ever wish you had a friend who could tell you 
how your car works and show you how to care for 
it? It sure would cut down on repair bills. Well, 
meet a new friend— Saturday Mechanic s Basic 
Car Care I (lust rated. Over 500 pages and 800 
illustrations that will take you step-by-step 
through most of the service repairs your car 
will ever need. 

It’s the first completely illustrated guide for 
the beginning auto do-it-yourselfer. 

Basic Car Care Illustrated is written so you 
understand it, ft gives you illustrations and 
captions rather than a lot of dense text. It ^ 
shows you how every step of the way 
No confusion. No mystery, 

Plus B as ic Car C a re Hi us tm f e d 
has all these features: M 

» “ Quick Fix" ti ps for te m pora r y M 
repairs Tr 

• “'Pro-Shop" tricks of the trade M 

* Complete specifications 



SATURDAY 

MECHANIC 




Al's Autq Supply - 'Appy's - Arizona Jobbers. Supply - Aulo Shack - Babcock Bros. - Brill's Auto Supply - Clark ms - Clarks - 
Click ■ Cook ■ Fred Mtyflr - Crsfind Auto Han ■ Hnwsrd Brot- K r fc Merehanthtt 1 Marl ■ Lincoln Plaza Auto - Mai or Motor ■ 
Majors - Midwest All to Paris - Mies Auto - Modem's SboppeM World - Murray's - Motional Auto - MifcholS ’ Ontario - Parts 
City (Hawaii - Parts Plus I Michigan') - Parts World - Pep Boys (California) R & S Aula - Bose Auto - S & £ Auto - S chunk F j 
Service Merchandiie - S«fV'U ■ Stephens Parts a Equipment Strauss Stems Strum Auto Supply • Thrifty Auto Parts - 
Unde SiH's - Whitlock Auto Supply - Wonder World Aulo - World Wide Auto Paris - 
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Leaking brake line or brake 
line connection. 


+ 


** 












* 












m* 


Leaking wheel cylinder 
or master cylinder piston 

seal. 
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Leaking master cylinder, 


1- 


#* 
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Air (rappori in brake system. 


fi 1 
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Contaminated « impropor 
txeke <kjkf, 








m 




m 
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Leaki-ng brake boaster 
vacuum system. 
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Rostfided a t passage in 
brake booster power head- 
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-iifi 


* 




















Damaged brake booster 
powar head. 








t- 


4 


■ 


















improperly assembled 
brake booster power 
head valving. 
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Worn brake lining. 
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Uneven brake lining wear, 


* 
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Glazed brake lining. 
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incorrect lining. 
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Contaminated brake lining, 
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Too much brake lining 
dust. 
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Scored dnjm(sf 01 
ccrtor^J., 
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□rums out ot round. 
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Rotors oul of parallel. 
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Excessive rotor njn-oul 
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Damaged automate 
adjusters. 
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incorrect wheel 
cylinder size, 
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Weak w incorrect brake 
Shoe springs. 
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Massing or k>o*e 
Dfake-as sernwy 
listeners (cupsj. 
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Brake-shoe guide 

msullioeflliy 

lubricated. 
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Restricted brake lluid 
passage or slicking 
wheel cylinder p*ston 
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Faulty metering valve. 


■ 
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Brake pedal linkage 
binding or being 
interfered with. 






























Improperly adjusted 
parking brake. 
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Tapered or 
threaded drums. 
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Incorrecl front 
end alignment. 
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Incorrect lire pressure 
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Incorrect wheel bearing 
adjustment. 
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Loose front suspension 














■ 




V# 
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Out-of-balance wheels. 
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Driver rides brake pedal 


* 




* 






* 
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Improperly adjusted master 
cylinder push rod. 
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Slicking wheei cylinder 
or caliper pialon. 
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Faulty propor- 
tioning valve 
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noverox 

puts the STOP 
on RUST 



We guarantee it, ncv cr ai STOPS rust! 
That'& wtiat our package says , and 
its true. Only i nwmw actually STOPS 
rusl once it has started, a o r mn is a 
unique 2-Step patented chemical Pro- 
Gas's that absorbs rust much like a 
sponge soaks up water . . . then forms a 
protective plastic shield that prevents 
further rusting. Nothing 
STOPS rust and prevents 
further rusting like MW . 

It's a fact we hack with a 
guarantee, — — m will 
STOP rust quickly; safely 
and effectively or ws wilt re- 
turn your purchase price. 

Just send us (he coupon 
below and we wilt send you 
the ONE and ONLY easy 
answer to eliminate rust. 
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; *■ Intern BlionEtf 
■rSfiS Marina Cfly Dove 
M n ■ r 1 ;i dH Rcy CA WOet 

V«' Send my boirl^s gf MVtrQX l vt en- 
closed Si 95 p us 5 5C !□ cover mailing and handling 
Tor each 6 02 ooirit> I unOenland fiDVCnn is fully 
yij,iiu> rt'i-d ana if I am rvaL sainfied my p,i.rcttasu 
price wiM be nflum^l 

Cash Cftrrt* Mprujy Qrdar 
VISA Master Charge 
Card NgmCier 
E^prr^Li^n 0*1* 

NAME 
ADDA ESS 

CIT¥ STATE ZIP 

jCalifor ma rpsidfhn-ls add Mins 







TRANSMISSION 
GROWLING A ND 



'AUTOMATIC TRANSMISSION TUNE-UP 



GUARANTEE; 

KfiWT Tfl^NS-X nusl 
aMect smoolhec oper- 
ation oi j"iy 0 pc rael g 
.n uSIc-rri.-i" Ic Ir.nnjmrflsiOn 
wi thin 5 milim. (ir sfrMfi-F 

is hereby authorized 
Ip refjnci purchasers- 
money. 



For K&W Brochure 
and DecaL send 
25c postage/ 
handling to: 




K&W PRODUCTS 

RO. Box 231 , Whittier. CA 9Q6QS 



<J QU A L ITY CHEMICALS SINCE 1938“ 
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nose 
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Overheating 



F requency,. engine overheating occurs be- 
cause the owner (ails to maintain his car's 

cooling system. Maintenance requiresdraulirtg 
and Hushing the system at least once every 
two years, seeing lhat components looses, 
drive belt, radiator-pressure cap amt thermos- 
tat) are operational, and filling the system with 
elhylene glycol coolant. 

If the cause ol overheating is centered In the 
cooling system, il is usually simple lo identify, 
However, as Ihs chart below shows. Other mal- 
functions can cause overheating. 



CAUSE 


CORRECTION 


System lo»s ttwleffl. 


Cudaui lose is a resull of sev- 
eral fectcre. summarized be- 
low 


Inadequate elhylene 
ijlycpi ooDlael mixture. 


Elhylene glyroi protecte enfpira 
aga r -?,1 odd Aether, also cor- 
rosion iPKtiog to curtailment dl 
coolant fbw, Dverhsalmg. 
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Cheek solution hydrome- 
ter Pfcnnd*yi between 
and ■JS'f is oonsiderei nor- 
mal 



Sjys.ieir'i loses, pressure 


Test radiator-pressure cap. 
Cheat loose hose connections. 


OtelroctB’d radialOr 


Clean bugs, debus tram lire 


Radafc* lubes blocked by 
scale. 


If flushing doesn ’ work, h*vp 
nuJsOcr shop tree? rfriatff 
chemical ry, 


Cocari^-ft-ysttrh passages 
:>tK.- - .rrd by scale 


PlUSh system. add fresh coo:)- 
art. 


loose drive bail 


Tighten 


'motereliv* •he-n'i* Ciinlffil 
tend coupling Ian. 


Repair 


Oeme^flri ivater pump 


Rnonir 


Lower radiator hose 
coUflpaes due lo *eak 
infernal spring. 


R«jieca hose 


DetetUve therrnoslat 
slue* In dosed position. 


Replace IhermosLat 


Irtcotraci ignsion liming. 


Set liming Id spec: lest vac- 
uum advance kx functioning 


Aextnded exhaust 
ay slam. 


Sea that muffler, exhetrsl sys- 
lem ppns haven"! collapsed 



Ama of gqwlanl 

Cheo*; |hg ToJiowng areas when poUs^e vg twins 1031 



Areas of Hastate 

□ Radiator 

□ Rad. airy dram cock 

□ Trartsrn<-- 55 ion-Di! 

cooler Inei 

□ Gods"* reserve ran* 

and base 

D Moses (rad-elor anfl 
beaterl. connections, 

□ Wafer-pump- mm* 

□ Waier-jSyrrgS 

I”! n.nJii:luf preSSyrn » 0 . 

□ Radi niff Mflr neck. 



C Thermoslat tousmg 

guw 

□ Heater core 

□ Heater -*at€-.r control 
vawe. 

O CytirMier-hcAd gagksl. 

□ Cytmdar-hesjd boles. 

□ Cy*ndff-t*K* cere 
plugs 

□ Warped cylinder bead 
or Pkic-kEHd surface 

□ Cracked cylinder head 
at Mock. 



Correctly* action 

Try seats* n leak Is small. re- 
pair or replace radialor if 
leuk 15 large 

Tighten if loose: replace H de- 
lacchre. 

Tighten coreeciiong 

Repair or replace Lank, rappee 
hose. 

Ttgtnan .1 loose, replace >1 de- 
fective 

Rejiaff 

Replace. 

T*)H*n i loose. rapinoe it de- 

tective 

Reform if pisoried: ciJi off and 
solder on new ■tiller neck II 
repair fais. 

Replace. 

Repair or replace 

Replace 

Replace 

Tighlon lo specilipalior 

Replace. 

nasurf^e 

ftwnoce 







Buy Tools DIRECT 

at Rock-Bottom Prices! 



FREE an, , T -~ 




6,000 ^ - 

NAME BRAND ITEMS % 



Buy direct from U.S. General s catalog and 
nefljoy '’insider's Conlidentiil" prices on ha nd 
tools, pokier twls, automotive tools, motors. 
Handyman supplies $,M0 nationally advertised 
name brand items at rock-bflttom prices. Sa«e on 
aft the Famous names you know and Crust - 
SCantey. Wise, Disstor-, Skit. Kennedy. Lufkin, 
Rockwell, Black & Decker, plus many, many more. 

Thousands of serious minded crammer*, 
motHanjcSf homeowners and hobbyists each send 
ns 31.00 just to get this b-K 19& p-agc catalog, ol 
fantastic buys On brand name twite, hardware , 
and accessories. 

Our bargains are too great and our prices 
tco low fpr irs tq give away this big eatafog (a 
people who aren't real y into rested. So we ask 
for J-li simply tc discourage curiosity seekers 

Out the way we look at il, Hie catalog is 
REALLY Free! Vau pet a $1 Cash Certificate with 
your Catalog Spend the Certificate just like 
money with your first order. Dr if you’re not 
L Cl C- u satisfied with the catalog, send the Cer- 
tificate back to as and we’ll reTurnf your dollar, 
(you keep the catalog.) 

AS Sn fra Ira "Hi a is you" for acting now. 
you'll b I SO receive with year first order-no rial- 
ter how small -a ICpiece N>gh Test Steel Drill 
Bit ^t (worth about $100) absolutely FREE. 

US General Supply Carp. 100 General Place. 

lerieho, «,t. ii 7 S 3 . 

Cr.Hjpvni-.HiT 1979 u£ OiNtnAt supptf rnRP 



Who buys from U.S. General? 



TTH»ui4i*d* <rf lind ixIOuiJt #nd liaiwpepi**, * Oir1>*l 

l|«| i»r firm* fiorn <H*r ln*h 4 la 4 mpnltiE cuitamif Hat: 

QfiWl! Voror* Cwp * Ford * CmyiMr * T*N1C6 

* lew * 0 F Goodrich » Gfrnwil ClatSrtc * 
flCA ■ i.l. buynnl * W«lln]h«st ■ Tlnwi 

* KrIm* Ahimtoium ■ -Cor^lnfl * S^hxnlR ■ 
Jot^U-H*nplU# ■ Ortlrjn C-prbl*, . TWI * 

Hand * Boh* Cj»cid* * EThan Allan 

Same low prices for you— 
no minimum order required! 



U.S General Supply Corpora tcom 
1 GD Genera) P lace Depl A - 300 
Jencho. NY 11753 

i enclose JL. Fi«ku ibrd jutr new LHti rwr full? iMl-5- 
1 1 dl an Cftfllplrtniial Taol a hardware CalalvK AIM inCfudn 
i Cerlilicate wd.-im it jO m rn> first purchase hi l im 
ilol Ifl0% Satisfied filth Ehfr Ca'.alCi, my || will be 
ininediaiely refunded 

i Print I 

ffimc 



AddrEis. 



C*rr , 



Lip . 



I 

I 

I 

I 

I 




BE A 

CHIMNEY SWEEP 



■\ 




The Auguit UThT Syvitn. 

Kerr i-f.pi uw U ptun iny athn nwltirid mi 
rthae'PMntry 

S*«J brwriiH bcohkr PfiflTdl FTtFF 
any n™ Fd nk lei “The Avgu* WeP Slnm 

800 648 5311 

i. Mr..*.:«ra w* ViA 

Auflultt'nl hvnfrr.f In 

wip** in,., c r iihWi 



Your Own Baihm I rt chliupiv linp can a chrriiHp 
miih itlf nvj.il Wj-rr" L j r «ii' > in Pfl* ■'Ji' nsilOMl'y. Ihr r.cfaiii: 

ri-fiq.- ^ MO‘.'ri |d*n» ■ru.-ifpr m ronrinj ovn f 1.000 pf ihIi 1 



A Growing N«d; 

Th* ■r.#ryy cn4*t h*4 

rnukari n i. ■iiamarj- 



THE ULTIMATE IN HEADPHONES 




4 In 1 System 

*TV Sound 2-13 

'FM Radio 
* W 6 Radio 
■ Stereo „ 

TH£ VERY LATEST 
IN PORTABLE 50UN05. 
THESE UNIQUE HfADPHQNES 
HAVE TV SOUND CHANNELS 7-13. 
m HAOFQ, COMPLETELY BUILT IN! NO 
rt'SRES 1 LI5TfN TO YGUI EAVORITt TV SPORTS tJB 
PROGRAMS IN COMPLETE PRIVACY. TV fl-ANGE IS 



APPRO*. rvillES. Also IHCL.UDED 15 A STIfifO 



CORD TO PLM IN TO TOu* OWN SU*E 0 SYSTEM. Or 
TAPE DECK TO LISTEN TO THOSE RICH SOUNDS' 
WN T MISS THE SOUNDS CMT EVENTS! 

SIND 53^.55 1 MC MnnoM-gliut Mgrkeling Co.) 
[pkui i 2 .O 0 101 p o B qjt e _6 

tsr shipping | PlainltBlO. IflO, H 616 S 




RED^ytNG 

iadfs 



The fittin'est 
work oxfords 
on concrete 

■ Cushion A'edge C-rtfp* sole for 
natural arch fit and comfort. 

*" Sweat -Proof' iealher insole 
absorbs moisture — wilt not crack 
or curl 

p Sues 5 - 18 , Widths AAA-EEEE .not 
all sues in ell wtdths. 









One wind ihj! heM du-i ribpi home's 'tom 
Pre-C Lit I rucr njr ion itl l.in b- 1 fain Id bft4USf 
unique intc-i ld4 k trig jIl-wcHid wait Lompa- 
nent'5 make far simple do-ic^ydutself con- 
it i m 1 1 on .! .3\ r n?) ipj r bee *u>e wood insu lal f-s 
better, id's to btc nuf> heL'.nJse wikkI iis nar- 
urjlly beautiful, -TTitl ro m.riprjui irtsidu 

.and out. forls-twri i,rrifc.mg ili^igriv m thoose 

^rorn OrdiT uur i dtdtfnft loday. 



FWVS 

| ii- 1 .it Iiif<in.i1nnul 

ttH - “i r hl L > finesl 

iin n hi 

r.i'J ft'?" ‘I- ftij*Ji1rivilfi 4 ' ' i .'■‘i-i irvu-Hi-ll 

I t-hrlfiiinij 41.011 Hejif lpi'id ^ IH-T^i ptf.ii'i calblrq 

MAftH 

ADDRESS 

CITY STATE— --ZIP 



AREA CODE PHONE 

DEAFER INQUIRIES 1NVITHJ, ^ 



EASY! 



MAY t 979 227 







CAR C^) GUIDE 

SECTION // 

Body rust 



I n our survey ol Car Clinic problems, Ihe 
number ol questions about abnormal tire 
wear and body problems resulted in a dead 
heat, for a thorough discussion of the prob- 
lems of lire wear, see page 1 19. April '79 PM. 
This section of Car Care Guide deals with the 
body* specifically body rust. 

Washing and waxing the body periodically 
will help got rid of elements that cause rusl. In 
washing a car, play a heavy stream on the un- 
derbody, especially inside fender wells and un 
derneath rocker panels. This will wash away 
road sail, a leading cause of rusl. 

If rust appears, it should be elimmaled as 
soon as possible to keep if from spreading. 
Sand it down and touch up the spot with match- 
ing paint. In the ca.se ol extreme rust, where 
melal is ealen away, one ol three repair 
methods may be employed, as follows: 

1 . Grind Hi* rusted are* until the rust is 
eliminated. Cover Ihe spot with aluminum tape, 
which comes in 4- inch widths. See that the 
tape extends at least 1 inch beyond the dam- 




Aiumim*m tape and other material make 
possible body repair In the home garage. 



age and that edges of the tape adhere to the 
body. 

Using a piece of 100-grit sandpaper, rough- 
en the tape Apply plastic body filler as directed 
in the instructions accompanying the body re- 
pair kit. Kits may be obtained at auto Supply 
and accessories counters. 

Use a Surform tool to mold the plastic body 
filler into shape. Then, sand the spot with 40- 
grit sandpaper which is held in a sanding block. 
FplJow by sanding with a 100-gnt sandpaper* 
again using a sanding block. Continue the 
sanding until the plastic material is even with 
the surface of the car body. 

Using a piece ot 220 wet-or-dry sandpaper 
and sanding block, feather the repaired area: 
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that is. sand from the center of the area info the 
body. Keep the sandpaper wet and continue 
sanding until the repaired spot is just as 
smooth as Ihe body. Paint the spot 

An auto supply and accessories dealer can 
help you match the color of the paint if you 
supply the correct code number. This number 
is included on the vehicle identification plate, 
which is attached to the firewall or door pit- 
far. 

This repair can be done by the home me- 
chanic. It is effective, but not as long lasting as 
the other two methods. 





Apply pta&tlc body Hilar and use a £ur- 
torm to mold materials and remove excess. 



2. Get m piece of sheet metal that is ol 
the same gauge as the metal of the body 
(usually 20 or 22-gauge). This piece should be 
large enough lo extend 1 inch beyond Ihe rust 
area. 

Grind the rust area until rust is eliminated. 
Attach the piece of sheet metal to the body. 
This can be done with Pop rivets. 

Roughen the sheet metal with a grinding 
disc. Then, use a plastic filler kit and paint to 
complete the repair. When applying the plastic 
repair material, pay careful attention to Ihe 
edges cl the sheet. Use enough filler and 
feather it into the body. Qlherwise the lines of 
the sheet metal will show 

Most home mechanics are capable of per- 
forming (hi s repair, which is more effective than 
applying aluminum tape, bul less effective lhan 
trie third method. 

3. Have a piece of sheet metal 
welded over the area after grinding off 
fust The metal should be the same gauge as 
the body. A machine shop or auto body shop 
can do this lor you, 

With the metal in place, complete the repair 
yourself using a plastic filler kit and pain). 




Meticulous sanding f s critical and you 
should use a block to prevent raggednaaa , 



Use lOuch-up paint to cover any nicks as 
soon as you spot them, and keep a good pro- 
tective coating of wax on your car's body and 
you li minnnue the time you have to spend on 
body repaid 

This is the only way to stay ahead of the 
corrosion lhat shortens your car's tile, You've 
got to become a fanatic about body care! 
Wash your car at least once a week lo get 
off the surface did that holds pollutants against 
ihe fimsh, When you make it a habit to keep 
your car free ol did, you'll find that it's easier 
to detect spots of tar. brfd droppings, nicks 
and other road crud before they get their teeth 
into your finish. 

Simply keeping your car clean will preserve 
its life* and preserve its appeal to you as trie 
years go by. For some, washing is alt Ihe care 
they give Ihe modern finishes on their auto- 
mobiles. Others, however, use cleaners arid 
waxes to take off the oxidized layer of paint, 
expose the car's true color and lay on a pro- 
tective film trial will shape those raindrops 
info big beautiful beads. 

You've got your choree of various cleaners 
and waxes to do the job — from liquids, 
sprays and presoftened pastes to wax- impreg- 
nated cloths. Marty car owners have tried alt of 
these types at one time or another, looking 
lor the best one to suit their needs. Many car 
buffs stock several differs nl types of waxes 
so they can do a quick job or a real elbow- 
grease job depending on how much time they 
have. 

You should polish one section at a time 
using a circular motion to apply trie wax and 
making sura lo overlap sufficiently. Your cloth 
will sfowly become the color of your car as you 
rub olf dead paint, so turn the cloth over fre- 
quently. When the wax is dry, it will haze on 
the surface and is then ready to be removed 
with a clean cloth and (be surface buffed to 
a high shine. Again, fold Ihe cloth frequently, 
as it becomes glazed with dead paint. 

If you don't keep a clean machine with a 
regimen of “spit and polish" you'll soon find 
yoursell driving a rusl bucket. 
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Recalls 



R ecall campaign is the term given To action 
geryeralfy taken under the notification 
and remedy ssclron of (he Act (National Traffic 
and Motor Vehicle Safety Act) concerning 
safety^related defects and noncompliance,' 
This is how the National Highway Traffic 
Safety Admin istration (NHTSA) defines the 
Term, but we choose to define rscatt rn terms 
of numbers: 

From Sept 9. 1966, through June 30. 1976, 
there were £44? recalls of domestic and for- 
eign vehicles. Involved were a total of 71 .3 mrl- 
lior> vehicles, which is equal to The total US. 
car production for seven years- 
The ?i,3 nation cars involved in recalls 
haven't been conlined to GM, Ford. Chrysler, 
AMG. Toyota, Dalsun, VW — the "biggies," 
that is. Not even The "smaliies" familiar to the 
public { Jansen* Simca-Rootes* and Others) 
make up the difference, because the total fig- 
ure of 71.3 million takes into account all vehi- 
cles. This includes trucks, buses, motor 
homes, trailers and offbeat equipment, For ex- 
ample. did you ever hear of a CTK made by 
Dairy Equipment Co.? 

In any event, the "biggies" account for most 
recalls from 1 966 to 1 976. So we II confine our- 
selves to recalls involving Big Four cars— 
specifically, those recalls involving 100 or 
more cars made by AMC. Chrysler. Ford and 
.GM. 

"Why present this information?" you may 
ask. "After all, when there's a recall, it's an- 
nounced in the newspaper and over TV and 
radio, and the car company involved sands no- 
tices." 

To which we answer: Only "newsworthy" re- 
calls make the newspapers or TV. Vou hear 
about a recall when Pinto gas tanks explode 
(1.4 million cars involved), Chrysler cars hesi- 
tate and stall ( 1 ,6 million involved) or GM cars 
have defective motor mounts (6.7 million). But 
for every one of (hese, there are many that 
don't receive news coverage. 

For example, did TV or newspapers tail 
about defective rear-wheel mounting bolts on 
4500 1976 GM cars that can tail and cause 
toss of a wheel? Or about ihe master cylinder 

defect on 1 fl.000 1 972 Jeeps which can cause 

toss of brakes? Or about incorrect ball joints 
accidentally installed on 2500 1973 Chrysler 
Corp cars which could cause a driver to tose 
control of The car? Or about the improperly 
routed! main waring harness in 1 65,006 1976 
Fairmonts and Zephyrs which could chafe, 
short and cause ihe car to lose electrical pow- 
er? 

As for notilrcations from car manufacturers, 
think about these points: 

■ Only original owners supposedly get noti- 
fied. If you bought your car secondhand, how 
do you know il it was involved in a recall or. 
assuming it was, that the original owner had 
The defect corrected? 

■ f know a person who boughi, new, a 1975 
Pontiac LeMans and 1977 Pooliac Ventura. 



He swears he never received notification that 
the 1975 LeMans was tecatled tor defective 
rear-axle shaft hearings or ihgt (he 1977 Ven- 
tura was recalled for defective rear-axle 
shafts. 

There's another factor to consider. Although 
recalls concern aatety-retated defects, many 
point 1o "u resolvable" mechanical problems 
which Car Ctmic hears about. Not tong ago, for 
instance, we received a letter slating, "My me- 
chanic hasn't been able To tell me why front 
tires wear so quickly on my 1973 Otos Cut- 
lass," That's because his mechanic may not 
realize that 155,400 1973 GM cars were re- 
called because of a steering linkage overtravel 
problem. The remedy? Installation of an idler 
arm stop bracket. 

The following chart is a guide to important 
recalls. What should you do if you find your car 
on it? Write the manufacturer, giving the vehi- 
cle identification number, or take your car lo a 
dealer. Ask if the vehicle is included in ihe cam- 
paign, If you bought the car used, ask if the 
problem has been corrected. The maoufaclur 
er can tell by consulting the files. The dealer 



service shop can tell by inspecting [he car, 


AMERICAN MOTORS CORR. 


Yrar.Mnctata 
Cim ineohiwd 


Oescripbon of Ovfecl 
CflrrtCtirt' Action 


1 §5546 : 1 74.BS7 
Vfli vf'-H jutiyiialit 

transjniswn? 


Thrcjttln cortw* slop on clawnshilt 
uaAre cam may break caving 
rtrwlle linkage lo sfipk. Replace 
hrp.K*n cam: msrsW ifvorriie unkag* 
& m/t stop 


1W; 424 

Rebel, AmCrarswdgr 
Marlin wrm VB and 
Cruise Command 


SaH chain may catch bencuih tc- 
eeifiraffl oomrDl-rod bracket and 
hold ihnOttte open. Replace rod, 
bracket and bail Anti chain 


tW: 137 
b7>G-60 series win 
Z3?-cu.-in engine, 
2-6B tartmp«*fr And 
Cruise Command 


bu» Command befogs eftain 
may interfere with cat. control 
shaft rod terar. holding iFwoirie 
partly open tiislaji Cruise Com- 
mand iMi'te * c bam shrew. 


VK7: 9SM 
*msfC»n. Rebel. 


Improper inEfallatiQn pF Peering 
S'rn'l causing ii to snap arid kftS Qt 
Mooring .Rapist a wi'rti stia.'r Of im- 
proved design 


i«4; 365 

WOO svn*». med- 

e»s 


Pipe pug in brai<B master cylinder 
improperly r&qued. causing brake 
Hum km. fnsywer and taiotque 


IMS: 773 
PW&el Ambassador 
wiP’i V0 and Ouiw 
Command. 


Vacuum servo bellow* own a tuna 
hood eouia cs^&e wrong ball-chain 
adjiffiimarn. jiHgoc Cruil* Com- 
mand operation Modify vacuum 
servo assembly; install baH-ctiam 
gw*r<S 


i960: 26? 

Javelin with rnwuAl 
Iransmi'WiCH-i 


Clutch peOal rod may coMOCt brake 

tubes, Reroute brake rubes 


14»; 

Javelin. 


Body s*da Si'- space' lOf Steering 
upper rilnr Arm bell n ay t>e miss- 
ing. cavse *hr-e shimmy. Install 
spacer. 


1464: 5759 

Amencan, Rebgl. Am. 
bas&ador sedans, sla 
lupn rtagoos. 


Seal-back latches may noi comply 
wrth tedera standards Rcji.nc* 
wtfb improved ia!cti. 


IKS: TMS 
Ambassador. Rebel 


Pear seal-bell retaking bc*1s may 
tat Replace bents 


7346: 70Q0 
Rib* 


Ltghl leakage nound U llighl may 
make it appear as if backup kyhta 
are liL Sea 1 



tear. 'Wooer j 
C an Involved 


De-rerip'ion of Oehcl 
CorrecSfye Action 


1943;. 16,969 

Am&assadPf 


Pdman and iden-arm slyds mgy 
fcreak. Repiaca pitman, idler arms 


196B-W: 27.267 
AMX, JrLvehn with 
manual Iransmissipn 


Irinuihic: w* cloa-e'M between 
ciulcr.-ac:iuar r g rod and brake line 
■nay cause fcf Ake-line tihafe a-rd 
slow fkkd leak Reposition br**e 
Une 


1969; J01.J 

Rambter American. 
Rebel 


Under severe impact. redining-seaC 
ihecnnnisni can ihpa * seal-bell 
webbing Install tamper bolster (p 
prevent seat -bet! csoladt wtii sear 


1969: 25.409 

0900 senes. 


Wrong heel trr;ilnmnr pi Soitl-belr 
connectors rnsfafJ new connecrors. 


6600. 6900 wn^s 


CerMicabon plalas omitred Install 
£WK 


196444; 405 

6600, 5900 ser«s 


Shoulder bans orr Tied tiistei' 


1970; U.3W 
Ambassaricx sedan 
and staikxi w£$en 
Robe! slalien wagon 


Lilt hook pm may di sengage from 
■Mini m jack rack bar, or hh hcok 
may disersgege from twmper In- 
stall ot-nr /aok sa oove 


1970 6TOJ 
All modals. 


Rnarvinw rmrrnr tuLckin^ pliiie may 

sepejale trorrv rrwrar rnsmn new 
rwrflr. 


1970: 002 
Homel 


Hood IfLich d«9 ™n align piopfiily. 
flepa-ir 


1970:2493 
Rebel. ArrtpgEsaritir, 
Gremlin. AMX. Jave- 
hn. 


Looking pawl on bucket seal r«J^ 
la meet lede-al slandards. rnsteii 
new tocfciftQ pnw\ 


1979- JSBI 

Rebel 


fieir i'jS pension Kjwer-conlroi arm, 
may -nil Rnp^itre attft and derfAmg 


147471: 10,7)7 

Jeep CoTimardo. 


loose W-dshelrJ m?iy 0 50 ndh^t- 

frorm Irame at high swed. Add 
bracket 


1421: 5704 
Harriet Sporltbdul 


Fte«r puHilitiy Ikxnppn tuppbd 
screws may penelrsig pes rank. 
8todtfy. 


19T1 : £M6 
Javelin 


Improperly muted ppnsdle wiring 

ha r ees5 may npierfcri with eoceier- 
ai« pedal Reroute irtnog harness 


19T1; 147 
Maladcr, Ambas&a 
dor 


Matiomea (*cA-liti book assembly 
nuy (S from Cn^njser Re- 
place jack 


1971: $207 
Jeep 


Croons in frorri'&jLle spinoie may 

txmik., causing ,<i5s «r ontfil. Re- 

place pad. 


1421: TILTH 
Hornet, Gremlin 


Door-lelch asiorfibiioa may be do 
feclive fleptece 


1471: 7 746 
4avekn. AMX. 


Froni-ium-ergnal lame Fans Ip maei 
staivsards Replace 


1971: 5029 
Jeep Wagoneer. 


Righl mgr t*uAe kne may nub on 
irhock scscxber snd wear R»rdwie. 


197J; m 
Javelin with power 
brakes. 


Rear and front brake hydraulic 
lines may be rAve^cd #1 master 
cylinder Connect correctly 


1925: 4572 
Matador. Ambassa- 
dor. 


OrntS^inn d some nvfllt al rear 
suspension luwir-bprnrpl arm may 
resirll in {frivj} irain damage. Re- 
place rivets. 


1472: 284 

Gremlin Hornet. 


Inter reel disc-brake ca; per trails 
nuay causn caliper io aeparale aom 
gieerirg knuckle. Replace wflh 
proper Potts 


1972: Nin 
Javekn .;ejcep: AMX) 


Doteaiye hbod-LsIch assembly may 
EKiil. Replace wlm new fliSimlVy 


1972: 10,557 
JnpCJSindCJG 


Dimmer twitch may Foul Modify 
swrfcTr posi tion 


1472: IS, SIS 
jeep Cnfi and CJt 


Failuie oF master Cylinder step 
plate may cause brake toss Re- 
place affected parts 


1972: 56S4 

Grtwren 


Rark, arid him-&<gnal lamp tails Id 
meel standards Replace 




if lease turn to page 230J 




MAY 1979 229 




Cruise Director. 

Enjoy a new sense of direction 
and gel lost less often with an Air- 
guide aulo compass. Model 1601 
(shown) is self-illuminated , , . has 
adjustable compensators and ad- 
hesive mount. At retail stores. 
Write for Catalog A. Jobber and 
dealer inquiries invited. 




2212 Wabansip, " Chicago 60647 




Wu ai COftOvaf are proud trmr Emm Conover 
was iin eflilor For Tho Tool CalolQQ f ho Tool 
Catalog uythe Editors &T ComumF.fr Guido ' will 
be I he heel workshop invmtmont you avui made 
II makrtSyOu (r*twi in line «l*ction and Ouy 
ing of all tyotn Of power and hand tools There 
am ■lilhorilativ© introduction:- which. It'll you 
how a ou mil v fool ismado coupMrd with specific 
producl rocortHtforVl il ion* whrdtl we hjv« lou-nd 
iq bQ the bft'il wilh m ,i particular prico range 
Since the sunorluliue often costs hp mam than 
the mediocre your | n yijii meet in "The Tool 
Catalog will Pti saved many limns Over by buy- 
inpthe boar tool the hrst time and pvery hmw 



Dear ErftiO 

Pleasti sflrKl me copies bl The Tool 

Catalog ■' J M ULr each postpaid :Ohio ms." 
penis add 4% sales 11:0 

Aha ptea.se autograph rhy COpi&S 

Send me your lalnsl csIuIqh or unique 

handmade Conovetr loots 

Chech or M G Waalercti4rg.o 

Visa 

Card NO E*P Dale 

Name — — 

Addroi* 

City .Stale Zip 

Conover Woodcralt Spec tunics. Inc. 
1B125 Madison Rd. Parkman. OH 44080 
Phone: (210) 54 a 5591 
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YfeW,W0dW< 

CMilpveiwi 


Ducrlpljon of MkI 
Corraehlrt Action 


YoariMpdefe 
Care kneknd 


DeKrlpOon of Defact 
CwncIfM Ac iron 


1173: t r.CflJ 
Maudbe. Ambossa- 
dor 


Hgndreste l^ii to mni standards 
Modify heacTrettf. 


J9SS-67. TI 01 
Valiant, Dart wllk 
IQ'trekes 


Intarieranea betwMn wheal disc 
and brake drum -nay cause fatigue 
Tailuny. Htpiac* alt ■■■ve wfwmis 


1972-71: 770. 8 15 
Hornet. Maiadkjr. 
Gremlin, Javeiin, Am- 
bassador 


Brake-pedal link may -separata Irani 
broke pedal, pausing brake loss 
Atracff using Dcrrecr tosta-ner 


10M-B7. SSOO 
Betvedqr* SoeelMe. 
Charger. Gorpnei with 
disc Stakes 


Water may enter bfake-proporllon- 
log valve verfl and stfed braking, 
nepfaoa valVe 


1S7J: T040 

Hamai., Gremlin, 

Jjpv**n 


Meshkr Cylinder pu4l>red Taiiurc 
may cause !>ak.e loss fnateir snap- 
nn ff dorrepOy 




1087: 01df 

Chry9ter. khpetial. 
Fury. Pdara. Monaco 
with 4*Q-cu >n on- 
g'tiq 4Y HcAsy cart. 


CarthKBtor may lock In Wide-Open 
Ihrpltlfi pgsihpri flepfocn CarOLr*- 
Tor 


1174: 32S 
MAtUdfr. 


Tire pressure deem mey tin 

mining. fntfaiV dec *1- 


1074: (S25 

Jeep Cherokee. 
Wagoneer wUh power 
tnJgjita window*. 


Connectty ta license plate lamp 
rally shod, causing of ederipr 

llflhla. tosfofY neie comecfor 


1967: 8H 

Fury. Polara, Monaoo 
Canifc* nn-buill wHh 
COkThn-mpurted 
gear-shdt levae and 
automate iranpnia 
Hon 


Dahellve shh lever gale mecna- 
nlsrai rtay pva ineccurelo pOsrfJt>V 
ing of lava*, instult new fetar.'w.s 


1974; 13,023 
Jeep ChnrtMfwr, 

Wagoneer «mh power 


Gwlediwe power tAa*e booster mey 
Separate, ceusing brake fees Mod- 
ify bobber 




brakes 




1987: 41 P 0H 

VaHant. Dan 


□etKttve do v latch anker may 
cause doer to open, flepfeea **rfk- 
w eosem^ty 


1074: f?« 

Matador. ArRh*s»idbr 


Incwreel capscrews may be »n vse 
m h»*vy.<Jufy wheels, rns^efl flft* 
fastenere. 




1987: 3Sd 

Valient, Dad wlh 

Isc brakes 


Disc-brake caftper cra«cver mos 
may be Out by brake rater, ceusmg 

bsi of tnom brnkaa fiaoEamp tup*. 


1074: 10.004 

iwp CJ5. CJ4 


DePedive suspension spring iodi- 

mey oaoee wnlrpl ®rt)bleiifts. 

iWsrarr new kK^nuts 




1967; 111318 
Fury. PrAsra. lAcnsco. 


Inope 1 fliivo wiper Ewdch may have 
bee" installed FTeplaee swff^A 


1t74r 47fi 
Homel Spcflaborri 


Posstblo enanaoua Ne Inrsabon t>c 
cal. flajv'acp Petal 


1967: 07413 
Chryelo#, Imperial, 
Vahant. SiwraOvda. 
Cad 


Dehdlve mailer cykndr push-rod 
bdt may lend io brake lose Pe 
preca Port 


107*75-76; 11 £31 
Gremlin, Hornel. 
Hacer, Matador 


Connector tariura cl electron*:, ccn- 
Irol Ijml may cause HjmitH rrtlar 
mpHlon and slalling hstaH naw- 
fypa crwoecfoi' 


UTS: 11,474 

Pacer 


Wlapowlionad Ml Hna may rub 
inroupn. causing Fuel leak Repr»i. 
Son f ne end refolner elp. 


1967: 87Q 
BeMdera. Seiwfrte, 
Coronet Changer with 


Inlerference between slarta-f cable 
end sleering-aheb kiwer- bearing 
coiiiu sahicraw may aned centres 


1974: tt71 
deep Cherokee. 
VYegonaer 


Throttla central may be isel by fail- 
ure of Ihrattle pedel ball-oranh-io- 
crass shsb w«4d. fnaJaJi -new as- 
atmbty 


nVIlH 

tn^na. 


vuokjcaran H wier c»b'e Mstaner 


1967; U45 
Chryoisr, Imperial 
with, autopilot 


Enflertbrer'Ke betareem n^ruoiert. 
penal wiring hsmaiH and autopM 
brake releaaa swilcti invtri may 
Cause lose ot #edrk4y flkrpuie 
furneu, 


1075: SMJ 
MitkiOoi and Jeep 
Cber^ee, Wagonasw 
wi:h 340401 4V eft- 
Dine. 


CarMnlor luas-mlei plug may be- 
come dislodged and e*ui# kma or 
fuel. Me may resutl, < neon eel soc- 
opdiry ltwtfe'nop msw m uttwh 
retor nsny cause uncontroHad ac- 
celerpUpn. fnitm naw plug end 
laeonc tafy ihnyma foe kcur fever 


1167: 31091 

Chrysiif. Mpaml. 
Fury, Polara, Monaco 
with dl« tr*k«. 


Brake disc to fraN-whael huU EKHt 
rcnjues may not mm* spaciflcahoo. 
fliJiaqie Mr 


1978: ft# 

Hornet. QnrnMn 


EJiMaiv* lower conneiiirffl *injt 
tod tkiehiag ralilning mils may 
have been instaikKl fr»rair new 

nut*. 


1967: 13.099 
Ct*y*l*r, knpwrtaJ. 
fury. POlera. Monaco 
with auiopilpi 


Torpue Oh auiopaqi knkage tens 
may not meal speedlcition: coder 
pm may nof be Crimped, causing 
ihfOUtf io stick, fletivgue rsiAt and 
recrimp cotter pin 


1978: K9, Ki.w 

Hornel. Gremlin 


Jack assembty doeeei m**i man- 
dvdi. Awptacm ficfr 




1007; 14.407 


Intorierence between starier i:ahn> 
and Peering shall Nml shield -may 
C4U44 *hon circiel pr scaring Irtish 
Mrence R*rout* sradsy ciMe 


1978-78: I07.JP0 
Jeep CJS. CJ6. Cj 7, 
CnercHee, Wegeneer 


Connector fahra of efedronc con- 
lrol ufkl m*y cauM ignflion *«ef. 
mpilon and Hailing fn-jpecr new 
typ* eonnepfpr 


Imped M 


1967; 47.530 


Ekefectrve perking brake fever may 


1978-70; 111883 

Gremlin, Hornel 
with power eleenng. 


Powei sleerlng Nm« may till tram 
heal grven &f by n*hau*1 manlfakl 
fferauta hose 


Irtiped*!, Chrysler 

wttn IHn. tril.fi, 
Fury. Uehredern. 
SaWkla. Pokirn 
Monaco. Coronal 


cause cade Id become daerv 
gaged Aapiece tom 


1978: Jfl.Wa 
Mo-letJor Vfl with 
heavy-duty cooling 


Blade separahen of 8a«mt-1an 
cooling Inn may occur fruieff ta .1 Of 

eftfforenr daagn. 




1987; 24.043 

Chryokw. Fury. 
PoU#* Mcmoco 

aOiliun wagons 


tins cap gasket may awall, restrict 
uenimg and causa Ml-tank dam- 
boo ifi jtarr new cep 


1978.77-70: 08.p» 
deep CJb, CJ7 with 
three-speed manual 
tranjmiwion 


Dtsptaoed lubricant kom Irnremis- 
slon to yinde caee may cause 
Irartsmi salon faJura. QwpcaHfon 
rear &i *#af. 


1067: t*07 


Interterersta pi real -lUanlBr soar 


1077: 10*3 
Gremlin 


Accetafatar cable may calch. keep- 
ing ihroncc open toifau ditto/om 
04M 


Barracuda Dan 
two-door hardiops 


buds wlh neat supports may dam- 
age boha tajjeff aear-dadrpranse- 
fom 


1970: 1041 
GremHrt. 


inatrumerri panel hornasa may 
chara, causing mscIrlcaL hie fJfmi. 
oate infeiTihtanca Per ween harness 


1067; TJk 

Charger wllh chroma 

wheels 


OmiMrOd 1 or Irons -wheel N* Ou« 
ceps may ceuaa wheel bearing 
damega fnararf dUsi cajos 




and CTuroh dnhage. 


1087; 7109 


Snow, slush may fumpsr auropilot 


1070; TWO 

Jeep ChortAee 


Actelerptcsr COntrol eyetam may tail 
In close acconkng to standard fn- 


Importal wfm 
aulopflol. 


linkage, prever^mg throb la return Eg 
Idle idsre^ MPtokf 




s».m new fprjng 


1981: USB 


Propr^kv shnh wrih (mpreper wekS 


1078: 3738 
Jeep CJ5 wnn 


fjefaciivo siMring-ahair coiayirtfl 
may aflec; steering on lurns ft*- 


Chryfllef. Fury, 
Poiera, Monaco 


may tail Rtptac* shelf 


manual steenne. 


piece coppimg. 


i960: M32 


IfderioranCi *1 fksor pan wllh ti»nj' 


CHRYSLER CORP. 


Valiant, Banaouda, 
Dan wiih 6-cyllnder 

ampAtt and auiomet- 

IC trawniwfcns. 


rrussjon kiok-down rod may prevent 
throiun ratuming no idle. Modify 
Mrttrfus4H)rr fever 


year/Modeii 
Cere Involved 


Deocrtpllpn ot Defecl 
CoffecEtv* Action 


1988: 3470 

ESftVedere Corixiat. 


IhflarMrenoe Of wiring naraeaa with 
wind* hi |id wiper knkaga may 


1M€ 50,749 

Belvedere, SaJelllte. 


IrMadorence «l brake tabe with 
clutch pane may cause brake had 


Charger with air- 
candttnning. 


cause short and loss of afsdnc 
service rteroure harness 


Coronet. Charger with 
manual tr*rt|miJiOn 


loss ft*posiiioft Prafre iufte 


1988; 1043 

Bxkvedsre. Coronet 


interfefence wdh power- steering 
hose may cause toss of Dutd and 



C^MSI il \n KilE^UiMI^O 




Yetf.uodrt 
Can inwHvad 


QttcripflOn OtOrtacI 
CdMdteJdlO] 


wi* 37> cr 3T8-CW ■ 

-j-i en^ne and power 

steering 


c« of slewing Repiact fnta as- 
sume 


1 944: 3712 


H* 4 * 8 wnp asor v«uirivhflM har- 
nAi m-| r a* haftng heactemp 
&xy cparaiion TMptpc* Itamaw 


1948:40.787 
Wodotfr with 3*0, 383. 
** 0 *cu.-im engines, 
tarw 4V-AVS tartB 


F* 5 t idM caun lockout U to may 
break oh and wedge cam to head 
rteow# open fmNdie 

cam 


IMS: *7S 

Belvedere. Satewc. 
Fury, Coronei 
Chargv 


Reer-seai shouder belts may not 
possess necessary ninbrorv 
pla la Msraajtfafe 


198S: SM 
Charge 


Detective bumper jk* may ha-v* 
been walled. napteca. 


1968: SOW 

Chrysler. P^m. 
Fury. Monaco W*tn 
speed control 


Kjf*ed Speed contra vacuum ftpso 
may (jrevurt speed-ainfcol ebsarv 
gagenert flWt hw* 


IMS; »l 
Bwratwb 


errt'd arm nay prevent 
proper ftore-wfiee ang nmene. 
t*u*e dan-age to orahes. sieenng, 
front suspension parts fipfUace 
a/m. 


IKS: J0G.0H 
Mooes «r n 340 3B3 
440-eu ,n engne 
and Career 4'/ cab 


flnewnce o! improper fasl-KJte cam 
may cause open- throttle condrben 
kmafl new /atf-refla cam 


IflB: 13.383 

Chyritf. Croie 
iWl. Monaco. 
Seiyeoere, Sate^He. 
Fury wth stadia' a 
Steering. 


Faibra or steemg-aT'a/ft lower bear- 
ing may cause shaft soenng. even- 
Mil breakage, 'adi or fitnuor file- 

p-ace twannj 


1KD. 10,553 
Uadeb with 183 and 
Wsu’H fiye 
a utomabc t 1 a"* 


rreamsBQrt 0 # woter-mie dam- 
age may cause Huxl tees llei wm 
pr*wnf V»nsniEj4t(ri O 0 *™«n Fte- 
piace of cooe' oCe 


i989 394 

Coronet. fle*vedere 
wteh B* 4 -wv. rear ide 


Irsctequate mar ayte-brake Range 
support wetd may lead lo> brake 
fcr» ffepvAHB t*ae aite 


1989. ft. 905 

JiV^acc PkSara. Fury 


Seat betts may M9 J o Micti &w 
pOcatmti 


1949: *Kf 

C-type body wth 
*k*n brakes 


tetectrve steenog b/udde may 
tead Eo tees #nee' Sepi^ce de- 
tSOkrte paifi 


197th JDtM 
Vak art. Pvt 


incorrect fca Lyj^rf 3 tj^f nyl may 

haw teen installed frjysaTrigftr 
nut 


19TD: IS+f 
Vteant BamcutU 
Bendn. Part* 
QiaPenger. Cc*onet. 
Charger 


tefl-hand leus-patk laadi may Mu 
to lock after repeated use ftsta# 
nr* J*fch 


1970: 

Cum ChAngt. 
SeMBdere, Barracuda. 


Inadaouale wheel welds may 
Muse wfwtf MAiie Tteplat* 
■rimfx 


1970- «7 

CtWtengpr, 

S&rraeueta, 


improper aale may renut m wrong 
speedometer pmtem appheaton. m • 
SUM proper' ipeedametev erton 
Siear To mjU ratw 


197th 105 

dUtenger. 

S^TaCudi 


Krcerreci aue m*y have been in- 
s :a ed d/. ngdt aurJe 


1970: IMSfl 
Owl. VaJUnt wrth 
dftan ErWws 


Front-brake or rrasler-cyknder 
da-rag* may havo omjrred' in 
i-jcrcc .-•• n .: n dameped pern 


197th tf.332 
Relate, tUknadq, 
Ba- r atud4 


Oetectw* bimper-jack Hmk may 
nave been ms^ted -Heyriaee Hoc* 


1970: 

Dart Vakan with 
lGx 2 v i-n front 
dnxn t*afc *4 


Unmatched trom-drake ^rvugB may 
tevf beer-, inflaaed. cewsing laike 
pel ' fast BP ng .if 1 imps 


1970. 137,087 

Ejtrrt&sfr 

Chatengtr 


Fokkng. ffort scat-pack latch may 
m be smtatke M««y 


1970-71: 3J.43J 

FeWi, 

CamnM, SaiMr*. 

Chryrimr frrp*ii4j, 

Chvptr, Fury wtfi 
aulo. speed ombd 


UaAkKborfPg automait speed 
control may prevent IhrottSe hpm 

mturri ng Ip dp in Jdfcl A#W £&bHt 


l9?1t 185 

Charger 


TV* placard may hav* r™ 

pwture Ck^tOd. FutfUtce ptei^rc! 


19T1; 1307 

Q*n Conm. 


MaAmcboring 0r#e-E¥Ppcr1ici:ino 
J « may affect Htk* «*dn fle- 

■ e e,i*e lu-n ej .c^shf Z35, 




VDO— the elite line of auto instruments 

THE VDO OIL PRESSURE GAUGE 

What it does* . * how to use it and choose it 



Oil pfessuft ts a prime indicator for proper function of oil pump and tight Fit of moving parti aod 
seals. Unusually low oil pressure may indicate leaks, need for oil replenishment of a more serious 
problem developing. While oil pressure varies with engine rpm, engine specs call out minimum 
and maximum pressures for safe operation 

The VDO oil temp gauge tells its message in two styles: the Cockpit model for in dash mounL 
And the pedestal mounted TopCochpil model which lilts,, rotates and mounts at any angle, any- 
where— even on top of the dash for all to see you're a safety conscious driver. 

One more fact: VDO gauges are standard equipment on the world's classic cars: Rolls Royce. 
Mercedes. PORSCHE. etc. Why not Set them set the standard few your car. Available si sports car 
supply stores 



Browse through our 1979 catalog which shows uses and applications of all VDO instruments 
plus different stylings For your free copy write VDOARGQ Instruments Inc., 990 Brooke Rd., 
Winchester, VA 22601. 




VDO AUTOMOTIVE INSTRUMENTS 

VDO-ARQO InjlriTvenu Inc 990 Ekbokc Rd 

WinchMWf, VA 2260 E 



Pm- 5 



G Send your FREE 36- page auto catalog showing VtX> instruments 
and how to use them 

□ Fm a hiked Send me your 1979 motorcycle insmimem catalog 



NAME _ 

ADDRESS 

OTY 



STATE 



ZIP 



VDO 



automotive 

instPHBrts 




A Review of 

Modern Steam Automotive Activity 

Begins In the June issue of 

LIVE STEAM Magaz ine — along with the 
every month coverage of steam technology and 
mechanics of interest and value to every 
engineer and amateur machinest, Don’t miss 
another issue. . .subscribe now to: 

LIVE STEAM Magazine Bo* 5&I-B, Traverse Cily, Ml 49664, £16-00 per year 
i rt U . S . A — £ T 3 .00 per year i n other co u n I nes- Fpr credit card orders prion e T oh-F ree 
night or day 1 -flDO-624-7089. Operator 379 California only V -600-662- ?7 77, 
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A & A 
WESTERN, 
INC, 




rrnnra', 



VA, TTSI, NC 
SC 




rAPCO -1 

l JMJtQ 'PART j ft MACHINE J 




!■!*» w ru^Nuri 



DISCOUNT 

Juno Parts 



ft fuMt'iy 



CA. MV, HI 




MO 





fw 










~ * 




'WSiS 




AUTOMOTIVE 
SPECIALTY PARTS 


m* 



NJ, F*A 




<¥ 




CA 



CAL 

AUTO PARTS 
OF 0ELLWOOO 



.it 



CAR-TUNE. 



AUTO ftftltl 



NU 



^ RimM IMW Alir m 







Cl SH AUTO PARTS 






SEER MAN 
AUTO PARTS 



MD VA WV 
PA 



— jwTi i 1 


IL.IW 


£*)Bostwfc 

^IPAHTUKHT itoucl 


P* 


BUCHANAN 


AJ. 


(BS) 




SALES 






PA 





IL.. IN. HO, 




TN 



^FAR/I f A 
FAMtLY 
CENTER 



® FAJHIir 



D£. M. !A. 
KY MO. MA. 
MO NB, NY. 
NC. PA. TN. 
VA. W1 




MU. th. MT 

N0. HP. SO, 
Wl 



CHAMP 


NH 


AUTO PARTS 





n 


WE 


Ljonsuiui 

Qvto 

□arts 

CVAKP AVIV NtTl 


cap 

OQhftUMFH AUTO fA» r 


MA 

s 




ijr 

Pfu. aL 




j «„ 






CUSTON 
CYCLE A VAIS 

#ST 


IN 

t 

f 


rfflt* 


^ mo. VA. DC 


IfiS® 


r HD. VA 




FAIRVIEW 
AUTO STORES OF 
QUEENS VILLAGE 



NY 







IN OH. KY 
TX 





H, ny, On, 

PA 


}/ FOREST CITY 
fjjf AUTO 




E'xanJcA 

AUTO SUPPLY 


PA 






■ -f 1 ! ^X J 

m i 1 Hf - 




MO, VJ 


\«*a/ 

[ AST Cm KAVKt] 


Ml. Oft 










MM 


13 


ifjTT 


.BFC 


zzm i 


Honest Chartey 


FL 


JACKS 

Am SVfflT 


If ■ 

I ** 



JACK'S 

AUTOMOTIVE, INC. 




JOE'S W* 

AUTO SUPPLY INC. 1 





HI 




HI 


t ^an< «!»■** 


GIANT DISCOUNT 
AUTO PARTS 


1“ 


GOLD & SON'S 
AUTOMOTIVE 


Ml 




CA. NV 


tmwrmi* 






V- 



W, < 



IK fag 

Tf AUTO 1UPPLT 


CA 


BCfnar- t 


All OK 





TX 



.ANCv 

L m > 



H . IN 



232 POPULAR MECHANICS 








SLh srm, Me 

$0Q titrfjftr An ft Sfpft 


L 




GA 


LEVIN'S 
AUTO SUPPLY 


CA 


A 





Al major 

MOTOR 
fl| SUPPLY 


FL 


MURPHY! MART 


AL, IN, MD. 
MS, OH PA 
VA 


CO. 






MY MA 




OnoKgfKX auto ^ 



a 


3 


am 


MA 


MARINO'S 
HOME & AUTO INC. 


PA 


(E 


W& 


MA 



MIL 


Mm. yvi 


MOTOR SUPPLY 




COMPANY 





NAYLOR 
AUTO PARTS 



TX 



CENTEHS 




AL. AH.FL, 

ga.H'S-.kv. 

Uk.H3.MO, 

OK.SC.TN. 

TX 




These APAA member retailers provide you with 
quality automotive products . and many are 
offering money -saulng special on some c>f the 
excellent products Jeatured In the CAR CARE 
GUIDE. Watch your newspaper Jor "Car Care* 
secfioas containing announcements from your 
local Car Care Month Headquarters. 

Automotive Parts St Accessories Assn. 

member retail outlets 



HEADQUARTERS 



MID-VEST 



iin i « 

tTFFTT | 



Parts Ulorld 



VM f < *{ 1 KV 1 


AL. AK. A2. 
AR. CA. CO. 
FL, GAJHfJD. 
IL, IN. 1A KS, 
KYLA.MD.Ml. 
MN. MO, MT. 
NB. NV, NH, 
NM. MY NC, 
NO. OH, OK. 
OP PA.5C. 
SO. ThL rx. 
VA. WA, WV, 
Wl, Vt, WY 


LW M •] 


MOTOR SUPPLY 
COMPANY 


MM 


SMno 


PA. 

1 






1 rffH, stiff O / 

/j mummif 


VA 



PEOPLES 
AUTO PARTS CO. 



PEP BOVS 





OH 


■ TO AM INC. 

1 -MM ■ iiV fcip-II 





Pnangewar 


WA 


PREXLERS 


IL 


AUTO PREP 




CENTER 




PROGRESSIVE 


Ml 


TIRES & 




AUTOMOTIVE 





m m 


QH 


PUBLIC 
DISCOUNT 
AUTO PARTS 


IL 




FA 






Richlin 


CT 




nj Pa 





S$8X>SE 

m *vT&**v*** 


FL 


ROXBURY 
AUTO PARTS 


WA 


SEL-LO 
AUTO PARTS 


GA 




OR. WA 


fsreniiurei«crsu*ai 






STAR 

AUTO PARTS & 
ACCESSORIES 


IL 


STATEWIDE 
AUTO SUPPLY 


ID. OR 




IA r L 




THERESA 
AUTO PARTS 


wi 


THRIFTY 1 
AUTO PARTS 


CA 


two* 


LA 


\ AUTO 
, STORE 




kMM 


WA ID 

^ 


TIENDAS 
DELOESTE, S.A. 


CA 


0nmYa£m) 

>1^ fJMhADE &>04FL 

> 


AK, AL. AE. 

AL. CA, CO, 
CT.OC.DC. 
FL.GA.HUD. 
IL. IN. [A, KS. 
KV LA Mt. 
MD. MA. Ml. 
MM. MS. MO 
MT. NB. MV. 
NH, NJ. MM. 
NY, NC, ND. 
OH, OK, OFL 
PARLSCSC. 
TNTXLTrVA. 
WA. WV. Wl , 



VT 



(i^nzni 


WA. AL 


llAUlODOrT 

*UTO hiJIT, H 


fL 



NJ 



r — 


ca 


VAN HESS 

AUTU »umt 




VARIETY 

AUTO SUPPLY INC. 


IL 


V & S AUTO 
PARTS 


PA 



WEBER 


CA 


AUTO PARTS CO. 








AL, AK, AZ, 




AR CA. CO. 


CT. DE. FL. 




GA. HUD IL, 
IN. IA. KS, KY r 
LA. ME. MD. 
MA Ml. MN. 

MS. MO. MT 
MB, NV NH. 

NJ. NM . MY. 
NC. OH. OK. 
OB. PA. PL 
SC. 5D. TV. 
Tx, uT VA, 
WA. WV. WL 



vt wy 



HI UIHinSCK 

AUTO SUPPLY 




AI.AZ.AR.CA, 
GO, CT, DC, 
FL GA, ID, IL. 
IA. K5, KY, LA 
MA, MU ME, 
Ml, Mhl, MD. 

NB. MV, NH, 
NJ, NM. MY 

NC, OH. CW, 
PA.fll.5C.TN. 
ITX, VA. Wl, 
WY 



W«k>lwortl\ 



At. ID. MF. 
MN, MC VT 
FL IL. ML 
MT. TX r WY 







ALCTFLGA. 
IL. IN. IA, KY. 
ME. MD, MA. 
Ml. MN MS, 
MO.NH.NJ, 
NY, NC. OH, 
PARI.TN.VT. 
VA. W| 




MN 


■J^Zayre 

thvnlvrt 4 tKy 



Wl 
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(_AWuh!<^ 


OrIumi AuId Cnmg.Tss 


^ i 




© 


AlKQITUllv* Bats. 
F** How. 
hfeflWi Haw 




Ffl-D-Fisj}' fuel Flaw 
CcirtWR LMrta. 

'UW-AJ f IrliiM 
G«vatna Fillers 


JVsES 


PC- tt Was RV Hi Low 
Bu-igj' AJ*m BySI&h' 
ecu EZ Pfflwt converter 
Eleowrvc SW-SO* 

Burglar Alarm Syslem 




Armnr All URiA-PJla. 
Armor All (Jle-X'iir 




(t>on<So. 


A I*) Sody Fkjpeii Kils 




CaJ-Fiethmpr 

PwAmiars 


riCHAMKM 

VlaJOAATOHS.NC. 


Aoo Racer Chi Fltef-i. 
Ac.-n H,Wjfir Air F riara 


CHAHPjOh| 


CKnripH:-" Sparta 
Plug* 



EaSy COf Care. 
Chinan Auis> Repair 

Manual 




Spurt; Plugs 

on Fifl*' a. 

Air Flits"* 
nallcnAS. 

Spark Plug W**S*to 

hjnf' Lep Kjfa 



Ci/STOW ACCESSORIES, MAC 



SsAely Edge 
5fhi»h Ouftri* 





Drrwgara 


cSUPOff^ 


Rain Dent* Cm Wfu 
F iaiy C«r warns 



m 


HAVDEN,. 


Transrnnsan-Dfl 

Certain 


Holley 


Htftoy FsOOnnanofl 
Car&jr-efcrrj 

Holley Dwnnwr 

tofPte WiWirlN* 


iQjl ACCESSORIES 


Snoopy Air FTMtinArt 





* Wan C*r Pi alp 







Kendall 


■H«>daHTa 1 D-w^Q 


Br-.H Menu# « O-l 

w. 




TMOWROtF 


L Rurtsl-MsHtr 




MotoF^raftl 



Spar* Plugs. ElJtlsrirt 
<JU Fttor. Short 
Alti sorts* rv lyWlion 
WxeSSlH. 



Bs^andAP *%»■:!• ■ tt-* ■ ■ ■ 

FRAM CORPORA 1 IOM 



Fram Chi F®*trs, Enra Ua 
Air Fillers. AdHj-bte Spark 

PVjjp. W*Tdsr»tl Vi'ipart. 
PCV-V*wfl*. Tisrumuecr. 
Fill bos 





H^tige-n Hijwclljgfife 
HhjtaJiljjlTlB. 




Mmisute camps 



G 



OOJO INOUSTWEilMC. 



Swiss ’LjH'H Easy" 
Go Jo Hand Dbutw. 




C0U> 

EACIE 



By Peter Nozneaky 

Chairman of the Board, 
Automotive Parts &, Accessories 
Association 

"May is Car Care Month” 
has been sponsored by the 
Automotive Parts & Accessories 
Association (APAA) and Popular 
Mechanics Jar seuen succeed- 
ing, and successful years, 

JVadonai recognition arrived 
in 1974, when the L’S Senate 
unanimo usty stipulated that 
May is Nation at Car Cate Month. 

Through, the cooperation of 
several hundred newspapers, 
tens of nKttions of car owners 
and drivers have been teaming 
how to save money, practice 
safety and fuel economy for the 
past several years. 

Primarily, the Car Care 
Pray rams are for you and every- 
one efse who cares afrouf their 



jf 




L.ynx &Hrii Pug 
W** Sets 


f MANUFACTURERS ] 


|™fer 






mnmr»v ' 


1 &MK Cdr Core 



MECHANIC 



lltuSlrfflSd. 

Car Car»OwJPS 



Natlon/lluiklfi, lac. 



Northern 

Petnoc+wnucsl 

Company 



Aimfco Aunw»*6«Jrt 
Spomje AtsowKsni 



PEAK Affliieeie A 
CcdWK. COO *ng SyM*ti 
Frcanctor. C«*i>a S^flam 
Seotor. l5ra Mrm 
IrWr-nrs Coolriij 
System Cm aver 



-OEM PH KiT. 
Emsson coniro* 
Tun^-mi Kji 



Olin 



CMph Safer? Flare* 



5 Mrnrf* Motor Fkish 


& 


ThoHcrl Ons- 


Paw* Sleowig Fluid 


Puroiaior 


rtqti OH Temppram™ 
Flflw Pi.rrJ.btrir knparl 
Cat Fai«™ iiopn Ml,. 






Dual Oil Fit* 





Strung Motor t)(. 
Deune Motor OA 
Super Blend Motor DM. 
HD Motor Dll. 

Oi F AW. Air F»ler 




RAC Di^irr Dw#F 
TacFl-TsSlBL 
RAC Dtgila. 

Vm OHM .AMP Tram 
RA.C Dial-A- 
PesBui'a" FlxR Pump. 
RAC i & AMP 
AutTAT%B|lC BjHVY 
Chaiqor. 

AttilO Toe G.ijui' 
WuttH CM AMR 
FLAG D C Ppww 
T iring LIDlTi 




J'KhlSlnal 
3>tfiew#iMer Sal 


clf|) 


StPO< 'nrMlmnri, 

5 TP G*. Tren|n*soi. 
5TP Son Oi A Dun' 

5TP 1*14* CM 


[shalerJI 


Raton* tngin* 
Twatruenl 


m 


T WT-T>re T-uUon McNca 
T rsalmonl 


Starbrtte 


Si^&*e C* PohKh 
Sl»ikAn Mny! 
Shampoo iftffy! Bnl*. 
Car Wueh, 

Car Will 


* : P M 

IBHI 

|Hn| ■■oduz p i 


Irtttoclhra Trnarg li^tI 
Compieie Hme-upKn 




7QT HuRi Pflrtnrpianoo 
McbAl Pr««tOi 
Lufenfaiin A 
CwrlnkHttr 


jraa 






l^l^j TwnnsFhTpoL cawMUhr 


DV $ock« S*i. 
Huw-ugr Al 


mm turtle' 
wax ■ 


Hirtw F lira Lqud M'na: 
Tuilfc Eirtrtt Pnshf 
TUrfl* WaK Llouaf Wan 
Slpck Hard 
Paala Wax 
ZIP Wu. Car Wash 
UtJioisery CteofWi 




iitrunr _k|u- 1 Car 
Wax. Pail a CAr Wax. 
PreaBha II 
Aniilraaia 5iKPm« 
Cooan 


fyl 


All cmnare HD UCROT 
QU, - fcSP' Motor CM 

Wiyl i^toarpor. 

-pF-HSh LtoA'Paalfi Waa. 
FiiYflh L nfl" Wayl 
L-ruir-tfr 4 RISK 

Tra-BlrnEm. ’^.Volno 
Dd Fuisr 


n %A#| n BC- 

FILTERS 


WrrOI Fat*T* 


^§3 


Budy Shop KlL 
fWA 
$UpW Okro-3 


espnee' 


ESP REE'S Mop 
VMifii.* Caaortir 
ES^REE S Mag 
Who* Prtah. 
ESPREE'S-Wl™ 
Wheel Dear* K/i 


@n»»r 


PrE-wiu Cloiuhar R, 
Pre-aotlonod Car Wass 
Kh 



nr 











CARcfl§)«JIDE 



YnrflbdMi 
C*rt InvOfuad 


Description of Defect 
Cofitectiite acinar? 


Charger. VaKarrt. 
Saiaime wtih disc 
brakes 


piece Lee 


mt: rQ.9fi» 


Inadequately lubricated frontwhw 1 


Dan Vacant. 


ino*f bearing may m ini Lufla. 


lflrtj 127 b 


Detective lhfOlU* linkrign Wfflpo- 


tkrft 


needs may presort muimum ch 



frftfr pOWT. ftc&'flCS CC.TiCHyiignr.l 



1971 ; tt .644 WfS laifcwe a? sea: support may 

Coronet. Charger. allow di sengaqeneni oi wa' back 

Chrysler. Imperial, flawaitf 

Sa'rslHr with ypkl- 
back bench aecEE 



1971: sea? 
aWHAMh. StWBflu. 
Challenger. Coronel. 
Charger wrth front 
*um brtkos. 


EWaiclive Ironi bfflke bdo« anchor 
pin nuy tlhKi broking JnjMff n*w 
pm. 


1971 : 152 


OmrsBlan oi AhMlbousa dip may 
tausB r^nr frorn brake lira (o chart 
and fluid to leak Unfair dtp: swore 
Hr*. 


1971: T544 
Cnefcet, 


Inadequale lutyrcahon of r'onf- 
whprl baenna may cause early fe*. 
ura and loas ol centre: bubnoere 


1S71: 4*5 

Btrruoudji 5-u"nli>in. 
ChsItenQer 


Shod return hou on power alaar- 
|np pump 'n.JV pull loose. CQUSing 
loss d BfEwmq fruFaJH na* huso 


1(71: Z7*Q 
Dm. Vek**. 
Satellite 


imptoper cert4iceiton label 11972 
instead or 1 97 1 f may bn? jwsani 
ifn-if/jiT 00 j per label. 


1871: «U5 

Con sfnliW w:vjjK:fi 


Misroulnrf pHrlang brake CflWa may 
caute cad« wear i^eaecore oab^e 


1971:4505 
Cert ntHflion wegon 


Plug lovi'i ter spare-tke ratease 
nut may bn >niu>ny cautirig ek- 
hkUBl fls s Id pnler car through 
hole InstoD ppauhr# lock-typa plug 
coyer 


1171-7% 41,fjQQ 
CfldltE 


Poa^biity trial aleoring-^eer rack 
bar may bund. r*sylnng in 
loss l^ofUly rack iw 


1(73: S7» 
□tn. Valent 


Insecure weld may result n alruc- 
tw*l laluhl or ttoni'ianl asaemWy 
flewaJcf 


1(7?: 52.TM 

Chryiltr, impenusE, 
D*niqn r Corat*. 
Pdivt. Monaco. Fury. 
Du»i*r, Salallite 


Lcc«v Iransmiwion Oumrbl rWage 
bushing may rasuli in Improper 
iraruMTiiuion achon Tug hie n Ph 
O ujhjng 


1973; w.371 

Fury 


Iteeak front thinifMf guard may noi 
tuppon jack .MprtlV 


1973: i» 

Pglara. Monaco. FrfV- 


1973 disc cal'pers may have Nwn 
irc.MPod, cuuvng Inehfrctrya brik- 
irtfl inmll CWWdf CiiliWi 


1(7% 200 

CrfcJ<wl 


WindiMfrld meV not meet rwanHon 
sJandarda pfoperfy 


1972-73. 14» r 0M 
Viiianr, S-Hieiirt*, 
Fury. D*n, CCKOnai. 
Chargtr. PoloiR wiih 

6-cykndar amjirc 


Possibility pi ru„l lOak.BfliF end pav 

sengencortlparl merit lira hOcause 
or melfll lakgun and cracking al a* - 
kuaeid teel-pump ouhm and'er t««J 
or iu«t purtyp integral filter M&nYy 


1(7?-71: 000,000 

Fury, PoUua, Monaco 
Chiy*l*t. 


Mem elacfncai power feed Oinrup- 
Don may cause lose of oM akKtne 
systems Atefliiy efreuff. 


1«n: sir? 

ChargtK. Coronal 

SJllrlhlfi w*h 400, 
and 440-ou in. an- 
vnd. pdwvr iBMunq 


Inban at# nee wllh power, steering 
hose may gwiav teliute 0> now 
and slewing Hogs friaJafi tn&a 
$hMt 


1873: 1 SB? 
Chwpwr Coronal 


Loo** t*»r arm «j eenser ilr* bs*- 
t>n ■ tad nuts may tumi r<ypue so 
40 a-fe 


1973: IW 
Dad. Vacant 


loose cattar *r*. lo stise'i'xj-aenr 
r> (4 may airsi 7or<)ua ro 4U a -w>. 


1973: 14,000 
Snlallila. Cciontrf. 

l.fl.|IUIM 


From brake hob* may ehmta, eu*- 
mo lots of and crake ichu ffe- 

te^ten hbse 


1*73: asw 

SslaJlria. Ccfonat. 
Chargaf 


Incorrect ohIi |oinl asaambty may 
haw been instated, causing e^ 
oes?iva we* and loie 0* Ponlrol 
htetall corred ba?< points 


1(73; T« 
5aiDihin 


Missing starlet cable clip may tet 
cable wtanere with acafrHog-cofumn 
coup* ng frl*a?l r.hp 


1971; U» 
Salalklo Omrgor. 
Corona 


OalMive lower fiomroi arm pinjc 
shaft may resell m lost cl steering 
ftep&ca pn«J ihalt 




(Putt** itiffi fp pe^re i37f 




mr igre 



Throw away your 
unused oils and sprays. 



New TRI-FLON 
is all you need. 




The Tri-Flon™ Company 

3100 Pullman Sirost, CoslaMosa, CA 92626 



Tn-FlorT with exclusive "wet" Teflon* lubricates 
moving parts up to 10 times longer than ordinary pene- 
trating lubricants. It penetrates fast and deep. Eliminates 
moisture. Cleans thoroughly. Loosens 
frozen parts* Protects against rust. 

Works at extreme high or low temper- 
atures, And Tri-Flon displaces abra- 
sive dust and dirt. 

One squirt propels millions of 
microscopic "bearings" of Teflon into 
friction surfaces without etching the 
metal, then coats and protects parts 
with the slipperiest substance known 
to man. 

In the home, garage or shop, 

Tri-Flon makes nearly everything work 
smoother and last longer, because 
Tri-Flon lubricates longer, and better. 

TRI-FLON with Teflon. 

Its all the lubricant 
you’ll ever need. 



TQirlOtf 



RETAILER INQUIRIES INVITED 



’RugigtorodTiadfrcnask of E l. Dupont de Nomour&Si Co. (lno - ,) 




A Sign Carving Business Of Ydur Own 



rf vau "uW «MJ«ofhln|. Oil* !■ f<nr Prefet- 

■ liin.J t*lifll* htt ri-iily nlHmnf.) will. It..- Mmlm 
1 !*r,iii( Mi rill nr and ill Sl|<i, ! ,ai vlna. .V.r»- 
*«1ds, Making niiiii'.iit .riil tU'iellt* h ihi.J iiiili Li 
fiijoyibln ii wrll hi |iri.lil*lil'. [Irr-ul-r j-nur >111 
hItiijil iif ilu|.-lh'air f iiiling sign. Srnd Tiit i ! lrf£ 
(iriii-liLiDn Mini | >r lnn Mil *r"L i.rgJii In jil.il jWlif 
|i r*h III.]'' full nr purl lima Imp M um. 

Marlin Industries, Dept, pm 95 

3224 Cm Willow Strut. Lctig Bitch, 
tiitlernla M3M, 




* iAPIO C6Hi'lfll.L(B Prt" Ml tAtAiMrfiiH 11 .ill 



.»iFch • Ull TT nifhl- DTidl d-nj fiat rauld * 1 (> 

CUHI Mf dMr ImIi p. H hl “hrn. tluird * {. 0 mv(NI 1 nCI 
ill III CdffFldl nit WUltfP * LIGHTING f|dn«l Hfkll 
iMt’imil-ciHv * VftiATILi lit* dll lyp* 

"Fill ■> I^|I|I|II tflUFi irctmnnl n-,J I -pHf ll * lijT 
HO Ml | NjT ALL.A.TI DM I. ,u|F J.J hl. n - MVt +d 
Sfl'i 4 iF«+ flNhll lint SP Or t/m Tin-ml rf.liT*l T 

• dlTAtAMTIIb vn |rm « Ftlt bhMhull 
HM.SUjk.Tf l^ullmlnl In, I'WJl'M Mt Mini 




LEARN 

MEAT CUTTING 



Our spark plugs have a police record. 

After a total of more than 750,000 cop car miles, 
not one Motorcraft Spark Plug has failed! 





Motorcraft 



Motorcraft Spark Plugs are being 
tested tough In big city cop cars. 
They’ve been Installed in 64 Ford, 
GM and Chrysler police cars. 

Week after week, mile after gruel' 
ing mile, Motorcraft Spark Plugs are 
taking punishment far tougher than 
you’re likely to give ’em. 

Long hours of stake-out Idling. 
Back alley prowls. Freeway patrols. 
Stop and go city driving and high- 
speed emergency runs. Through a 
wide range of temperatures, 

So far, not a single Motorcraft 
Spark Plug has failed, Not one. 
And they're the same brand 
of spark plugs you get as origin of 
equipment on every new Ford, 
Mercury and Lincoln car and 
Ford tight truck. Available for most 
O S and imported cars and 
trucks, too. 



Quality spark plugs for every 
application. 

Motorcraft makes Power Tip, resistor, 
standard, transport and suppressor 



fouwr 

Tip 



tniflll 

enfiiiW 



*urffrc« reiracietl nhkelded 

gap tip 



spark plugs for automotive, marine 
and heavy-duty uses. Small engine 
plugs for lawn mowers, snowmobiles, 
chain saws, outboards and motor- 
cycles. Surface gap plugs for capacitor 
discharge ignition systems. Retracted 
tip spark plugs for racing. And special 
shielded plugs for marine, military, 
and industrial uses. 

Free! Rand McNally Road Atlas 
and Travel Guide with 6 or 8 
Motorcraft Spark Plugs. 

Get this handy 96- 
page Road Atlas and 
Travel Guide in time 
for vacation driving. 

Just buy a set of 6 or 
8 Motorcraft Spark 
Plugs at any partic 
spatlng parts store and 
its yours free. Hurry 
while supplies last! 

Ask for the plugs in the red and 
black ^ghosted GT 1 box. Motorcraft, 
the quality spark plugs from Ford 



Tested Tough 



£36 POPULAR MECHANICS 






TesnMWefo 
Can Involved 


□ascription cl aenot 
Corrective Action 


t*73: T7M 


Automatic iranirn oslon IbrolUe ^r* 


PoUra. Menace. Fury 


age rtp may loosen, teaming ro 
wide-open, rhdonlg flesear c*jp 
proprly 


nn. sen? 

Sa'stti*. Coronet, 
Charger 


Brake warrwyg lamp may nat be 
oonftecied properly, fiecocidaer 


1973,74; 7&2t 
Vi lUini. Dan 


Incorrect brake component may 
have been installed, ceding teef- 
fctUve brake nctTOn tniMI COrraor 




port 


1*74: M.«H) 


InoWoeiihre hearer and defroalar ca- 


ChryMur, Imperial. 
Ply mount, Qodge 


prihilily may ftiutl berauan Of bad 

healer -hose water vsfve. f/tptac* 




vorva 


1*74; I7P 


Inoorrecl idlar ami may have been 


Vallinl Dari 


Installed causing demege m steer- 
ing krWage Inataft comet Attar. 


t$74: 15#. 14* 
Ciuynar. tapm. 
Fir'y, Monaco Poiara 


Lo**r comroi arm m*y be r at- 
lured, pernwhinp Sosb or contra 
FtaiMore* laws/ control arm 


1974: 230) 

Fury, Monaco. 


Wrong brake Mm may causa lota 
O' roar brake*. Install eOrr*£:J hurt* 


1174: fSJ7 
Vacant. SaialHIe, 
□an, Coronei, 
Charger 


A^brtiasc IrBhart'.iaiun Idvar IHky 
wpnralo from ehdt rod to cause 
mprope# st«fl ng Raphael Uivar 


1*74: IJpO 
Chry*fer, Irnpewl. 


Seaf-nHUner pin may l&t, causing 
saal Oisengegamanl ftaprsc-a pm. 


1*74: 17,700 
Imperial 


ParkJig broika shoe spring may lei 
FlapAiti ipdpg 


1*74; tu? 

&ate1l.1a, Coronet 
4<±xx with MO 400, 
44000, -In- Prtffrt*. 


FuasibHiiy ot a it banal- puma leak 
into psHvnQpf compwlrtieni. Imra'J 
apactaJ iutplpa tHtvtsxyt 


1*74: Fury. Monaco 
Imperial, Clyster. 
1f7B] Fury. Grprt 
Fury. CoiwrK, Mon*- 
oo, CfrryMer, Imperial 
TWKi #J r SW 


Ppwei-brake booater diaphJ*fl.Ti 
may Is 1 because of h44t, recubmg 
brake power. fasten shitud ro pro- 
njcr tpOSfer front 4r.frfc<tr manrWd 


1171; 55.112 
Valianl. Oan 


Flo Ctf covering may imertara with 
St«l4rH0r PtmOvtl (WW Of 
dash finer to pmvent ATfwferMC*. 


1*71; 43.000 

GrjVi Fury, Mryi pcb. 
Chrysler, enporjA 


CfefeclW* jet* Modify jack 


117f; 4#0 

VlAanl, Dirt. 


Incorrod signal flttBh*r| m*y h(Lve 
been inaielfeo Replace wttn oor- 
racf pad 


1175; Yadanl 
1970: Volar* 
1177: Aspen. Dan 
Total; f J 00,000 


CarbikWCir ecMHuWHjn pump-jaw 
*4iomon may ceuae parsialsnl 
hasItBlIbn and iti i^g. Modify rtr- 
poretv i r>0 tfjH syaren? 


1175-76.77: 374000 
Fury, Gr&n Fury, Cor, 
on*i. Ctolrgar. Mona- 
co, Rovai Monaco 
Cordoba 


Seme carbitfstor probiem and 
modificalinn as abc-.o 


1171: mt 

Voter*. Aspen sioi.on 
wagon 


Incorrsd front-bra pittun ftiwn 
on pbicbd FWmio/i cott*ci ptac- 


117a.7T.Ti: Aiflen 
19TS-TT.71; voiare 
1977-71: LeBn-on 


Derbcili* brake -qpmpqnanns. may 
cause loss dI front brakes Hap\aca 
a#acJi(p pertu, inaiefr brake-arOa 


1977-71: Diplomat 
Tolai- j.^js.ooo 


tMatO. 


1171: VoiaiP 
1177-71: Aspen, 
DipHome r 
1*71: LiSaron 
Total;. r,iu7.4Stf. 


MissiigruK? lock) pnns may jeaUI In 
hood not being restrained . Read- 
JtiSi CfllCf 


1l7*.7?-7*: 
1,100.000 
v-oim*. Asptn 


Failure pi from-suapdh&cn pivot 
bar support plate may cause lose 
pH ooewt JJVSJ4P HpnfQtsinQ 
brackets. 


1977: 372 

Cordoba. Ch*rg*r. 


Delectiue bowel-seat hutch may r« 
suit m woi rtti lotkL-ng. flepfact 
fetch 


1977: f*JJ 
Fury, Monaco. 


TranBiTuMicn plastic shrfr inksge 
bushinga oubfud io hsai damage 
may rn& |n inw'eci sW* pgs>- 

lion, flepi'acs w-'ih if4e' twjihinig!. 


1977' 1407 

Arrow, Colt 


From brake hose may Ii 4 fnutS 
new J»i« 


1171: 241 

Voiwi,. Aspen 


Incorrea tuel-;upply tube nay wad 
lb lunl leakage Modify urtv 


197*: 22.030 


Boll pm may slip in COAjnwv r«ulF 



CAR 

SECTION 




GUIDE 



Year.Jtfonafi 
Cars Involved 


Deocrtpilon ot Deksct 
CorracOTW AofJcin 


V place. Fury. Aspen. 
Moneoo. Charger, 
Oplomat. Cordoba 
LntSttion with Hit 


log In shall d.tar>gagamam end 
kiss of tleenng WodJ V ro# pfrr, 


1971: 3000 

HefLMn. OfflWt 


MrsimHed Fuel lube may result In 
leak md Ire fterm^e rude- 


IP* 30W 

Horlitwi. Omni- 


Lower centre* arm. may creek, lead- 
ing lb lOH Ol control tn&iijt MW 
control arm 


t»7S 3000 
HOrufbn. Omni 


Inipropmr |n«{|W|[lofi of wheel hub 
note may raouir m wbael loss 
hub nyff setwreiy, 


197i- 43.000 
Hprlipn, Omnj, 


Failure or ball-JowK Ovwla may afreet 

siablkiy. fl*inAy« fli'itii i«kh Iwfr 
and rmt. 


1171; 14,000 

HckIichi, Omni. 


Fuel hOM mey be mlerfaied «flh 
and result m lew ano H « fferLkjw 
hose, 


Ill*; 30LWW 

flonjon. Omni. 


Fuel lank, may leak;, fieptef e if. 


FORD MOTOR CO- 


YeerflUOdeh 

Can Involved 


DMorlpIten of Daleoi 
ComaclJir* Aeifti" 


1 9G6-07: 37J.IMW 
^stcon, FaHlarie, 
Tnunoerb-rd Muaiang 
('17 only}. 


3 toe nng -wheel rotarong nul roiy 
ba Impropoiy rsi ailed, causing 
uiMvrro. wsieel ip loosw or come 
ofr fecuri iw 1 property 


1967: 5j r LNXt 

All modal? (Skcapl 
Tiwtnderbird 


Sool-betl altaching boas rrey lak 
Ha place wrfft- new OoiVj 


1967: 700 

Thuodarbird wilt' pow- 
er seals 


. r ieai-nack assembly may tail lo 
keep seat n place wch rull load an 
tear ball Ink re 1 . 1 new TOO* man- 


19*7- 442 

Mustung wHh 2 EH or 
3M-cu -in, enpne; 
7.3Skt4, 770 >14 or 
ft.sa/e.iOAtsma 


Under BOIT-4 OSKkOonf, SiW!K riay 
ruo agamat Irani tsnoars, soutkng 
liras. M petty yodara. 


1967 : #074 
MiiaLang, Cougar wHh 
rranual hh: "g 


E "cr'flous MiufMiiTj gear m«y -esM; 
m slearing-gear kekub n*w 

sfesvttig gear 


19*7; f#4 

FM, FsJppiy seeem- 
bled » OikyiMa, 


Improper fronl-whes* bearing 
lorque may lead 10 v-Prakcn wheel 
putt and baa'-nQ nature. AafoypLe 


1107: 47, JM 

MpdeA with Vfl uh- 
gkvss. 4V OMtmr elora 


Secordsry inrpit»e p<«iei Tiay spek 
in open poaiijan Aepatce Ankjgo 


19*7; 247,000 
Powet-bmke models 


Power -Ha'i.s Paaalsr may malunc- 
lon. iViJjau .I#* iwatrer 


1H7: 5W3 

Tbunderbird wrlh 
speed con fra 


Weld lailunu n steering hub nsteirv- 
#r may cause altering iom tnatan 
new afesnng whesl 


1947: 29,570 

Ford, Comet 


FaiAlyiack rtBp,ysca 


1967. 85, «W 
Cougar 


Doors copcaeang heudUnyps may 
cum wiih llghi# on. tajpwdr and 
rapfact vacuum hoett 


1157: 447,000 
Musset- 


Stooong-wruel apake breakaga 
may afreet clearing conlrol Fie- 
fliif* *ra*hog wheel 


1064: 4034 

Lstcoln 


Faulty front suspension lower -ton- 
trp cam pivOI holla may *' flflui t 
am ceuee sleering ioes flepi sc* 

boos. 


11MI:74( 

Ford 


impropery clamped Ite-rea aleeves 
m*y cauia premeurra Ike wear. 
HeaojLut. chmp fre-rod emda. 
risiws. 


196tt; JS.ddO 

Falcdn. fai<ia«, 
Mom ego 


imptbpor MrttOf kiW. pin 10 Steering 
dler arm may tuM. cause sieinng 

'045 


1H9: MW 

LTD. KL, CAJnliy 
Squire 


Springs may o*.^ been omitierl 
Irom vfltuLvrw^ora'B* headlamp 
cover*, jaowwg ciivara to ctoee 4 
thera s a vacmim loos imrs# 
springs 


Mustang. Cougar 


Seal-back j>vor pin pf buckrt ?*aia 
may till, msikl ki a^vry H#pJ»te 
fihi 


1961: tSWi 
Mustang. Cougar 


Heater nose may be wedged Iw- 
tween caib-unetor laM-ioe ks>nr and 
imake it A’l^o- d caus^g loss d‘ 
WiUiOi flOrpuWJW)*. 



Yaer.'UpdUJ* 
Cara Involved 


(hucflpllofl el Defect 
CirwtHw ACfrOft 


118#: 75,000 
Models Win drum 
brakes 


from- br»e hosoa may be wron^y 
rouiad, laadiftg to fluid laak, x»s of 
fruni brehen HiwwJ* ho i« 


1SHW- J2.*5S 

Conijrientsi 


Improperly errmped power-slearlng 
pressure ho» Mlcj>ga may gwe 
w*y 10 es-tsa fluid mss Ftepface 
hOaai. 


1684: 6#M 

Ford yrfh MUand 
360-cu -in e ngine 


Impropefry tabncoHad acceersto 
rpahlc may ho« awotwaior Op * fl In 
paid weather frreirf n«w cable 


1966: 354,000 
Fprd, COugar 


Hoed latch mechwam failure may 
oauu hooo to open wilh cat In mo- 
tion Hepj*£* kttcfr 


11W: £3.(00 
Musta^, Cougar. 


intpropady tibnoftied front brake 
rotor it ay cause whetfr t^ircg 
vdldr 50001 * Pa.lgre ftaptK* 

pa/Ji 


1W; 1 10,000 
Maverick 


ComaiTiinaled brake iWt may 
csum brake Fiikjre Oefn, repfeca 
lUti 


117*; 389? 
Fairlam*, Muaiang, 
CbUljer. Montage 


Ssai-Mh resractcr mechanism may 
t-o faulty frtsraff new fatiaeiof 


il7D:fl6,3P3 

Thundertfer-d Ford, 
Fajrlane, Muolang 


Sest-'befr retractor may noL lack 
ftap'ac* mechanism 


1970-71; f 5.607 
Cortina. Capr 


Fadly sieenng-w**ei *s*err*ty 
may otparMe from peering tol- 
urw flftTifcvc* wfleei 


1970-71: 4.077,000 
AH mopeai sHcwpi 

1970 Mevanck and 
1970-71 p&vwenlbiaa 
and importa- 


Defecfrve Ktvmlaer' beh pin. Qomec' 
10 r ikfwvev may hav* boon In- 
ilolled. rnsfet 1 new fastener. 


1171; 41*8 

ftftio. 


Wrong cerMooPon -abe may haw 
been installed ms, 'ey correct one. 


1971: TJ.J-W 
Muaiang, Cougar 


M iMfefJ w#05 may oetjee flaper*' 

dan cl crotsmsrNier. *ad to toes 
Of front-wheel alignment. abncMmal 
lira wear, more HOfeing short 
Wald m fewer spots. 


1171: 4*00 
Mark 111, Thundertfctft 


InsrSequPfe Wfedlng Ot s*41'(»«1 BrV 
clwa may have declined f>aw s^d 


19TT; Jfl.ftM 
ft rip, 


Acceferator Inksgs may bod, hold 
(KOederew o»n oo opcelerafron. 
JVottfy 


1171:?1S^123 

Pinto. 


E ngme beodfrs hfey 4^4# H ual va- 
pors in air deaner assembly and’ 
«u4fr At*, ikut/fy. 


1971: 4414 

Mavadck. Plfflo, torn 


Contanhmaiea tvake Huts may 
cause braking naif jnciion Orein, 
refi.'i' Craft sySWOt 


1*71-71: Pinto 
1175-75; Bobcat 
Total; 1.400.000 


Fuel lanka and Auer necks aubyect 
in Un wfun vtfrdn we situck 
from, tear, causing lira arccfjFy 


1*73: 3175 

Ford 


Faulty tack.. Repiac* 


1*72: #a r 459 

Fore, Pima. Thc-rySar- 
bkd 


Pautly seal freis and nhouWar har- 
nesEi taslerwn mev ejtKI frufed 
now Pel's 


19TJ: 2271 

Fond 


.mpropar nul usee to secure steer- 
ing wheel may kjoeon. CiuBUVJ 
Sleonrig whwT Iff Com* ON. frirtUf 
p, r op#. r nut 


1*72: #79 Mircury 

* -poor hwrunp wflh 

400-fti -ln (ngihs, 
eiftanditioher 


E ■■'■£) neixig mtermalkin cm lire pM- 
lotp. inata* co/ract piacaro 


1072: 471,535 

Tos-flO, MoMogo. Uh- 
coin, nancharo, wict 
302, 351. ano 400- 
cu -in enfjnes and 
eircpnditpning. 


Flembla wvervblaW coorttg f-U' 
may fractur* and fenuft In parstv a 
t^ury irMfstt n#w tan 


1077; 24,540 
Mark IV 


Heod iaKb rosja^e ever may coma 
m rxttmti wtihoyrtj ant? rats*** 
ietefr 


1972: 407.244 

Torino, Harudwp, 
ktpniegb 


Rear fli k,- bearlngf may fell, c&v*a 
hoes cl uaclion. friafali new aisem 
my 


IB72: iS2 

Thundeford, MaA IV. 


Incorrocr frW waf bait* MAY B6 
pro &eK. Insffl. 1 / CW'/Kt assernb^ 


1977: T 57, 623 
Ford nation wagon 


Bockw) resj-humpor |eck«ng afet 
may prevenl lack engage™ m. 
epuaa verurw io lal. ffumovti ob- 
efruoabm 
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Y«fcr,‘Ated*h 

Cin 


CteicrlpHan ol Detect 
Cgmt»4JiV# Action 


1172: t 0,«3 
Teona-. Mooispo 


Incorrect seel-bett flsserrtfcfy miy 
ba pm sent ins.'eu correct assem- 
bly, 


HR; 17&W0 

Maverick, Cellar 


Imprc'pflr pelti may fraw been 

Installed. ■■•n ssfln tx-mecr hpn.r 


1972-73: IJOIJKO 
Torino. Thunder&rd. 
Mnrcury Mttih IV *r1h 
pCWBrr sloenng 


Missing valve-assembly CcrWt-rt*t 
inw pih in powtf-atefrT’ng gear 
may load Id steering low 
toe* ptn 


1973: 1 1.7&2 

Torino. Ford, Monte- 
90 , thundartHrd, wlh 
429-4V ony-:’* 


Carburelor may leek luei IrOm 
pjyiuitd poww-vflive re-slndor plug, 
Ciuerrip hard starling ar*l pGiSlfcte 
Ignition dI lumas. fleptacs r,h* ef- 
\uciod uYlifi. 


1973: 7S.670 
Pifiit. 


Ir-lprlrrrirHir bateeefl front brake 
drt»s and tenders may result hi 
brake loss. August to piov i<7* m.-ft; 
oiarir ctottanct 


1972: 59,922 
Torino 


Mining potter pin Hi Hewing lin- 
kage may cause linkage to dlser* 
gage IV om Knar arm, ailed conlrol 
nnstslT OPITorpirt 


iirj; n,«i 

PJrtlO. 


Faulty wal-befi bods may fretiura. 
VnalfliV ntw bolls. 


190: 0,479 

Torino wlin aJ 2 - 2 V 
pnepno and power 
Steering, 


Loom power-sleenng gear rawm- 
bly may maul! In free play. uMraate 
ions- of slewing fleiomua Ports. 


mTJiThumJsrturd. 
Mark IV 197+ : Un- 
win tofMi: 39243 


Improperly muled signer tebte may 
wriir through tnd cause electrical 
ibofl fleiwrecatVi- 


1(73-7*; 74.(94 

Torino, M*w*ick, 
Montego Camel., 
Coup* with WH, 351, 
400 2 V *ngrw«. 


Improperly aligned Inhag* m*y 
causm ttvoille io Mich in open petal- 
lion flenMpn UnkiPpH 



Vear'htedeJi 
Cirt Involved 


Deecrlptlon gl QaKct 
Conrecffl™ Ac Mon 


1974; 3(2 

Cougar wrih console 
|H9. 


tmarterence wdh lever may prevent 
engagement of lTansmisBi^i imo 
Perk. Modify frsin&mjsswn. 


1974; £0,000 

Plrflo, Myslang 


Inadequate otsmping pf eleenng 
ecutstitq: Ren go omo manual steer- 
ing-gear Jnput shaft may cause krea 
or sleeting. Re^ace steering cou- 
pling- flAojje eod dintp figft 


1974: 13.799 

C»pfi. 


Impropedy labncated wmng lw* 
nasi may wear through, causing 
IOi» 0M4acftitM powar atodliy 
nemesa. 


1974: irr.ZM 

Torino. Fwd, thun- 
*jfblrd, Monb*ge. 
Gouffnr. Cortlinemal, 
Mark EV w4h speedi 
oernlrpl. 


Malldnolloning »<vd asserndy may 

pravint release or tpHd'Oonbngi 

device ITopiace asoemOfy 


1(74: ?9t 

Torino 2-door herdioo 
models 


incorrect passenger sea: be is may 
ea st frwetf conr«f **ar C+'t* 


1974: 9H 

Ford atallon wagon, 
Moieuty Mal>on *ng- 
on 


VehclBS wlh Class 1 fr-wfer-tow 
gpllOfl may have rntmrvpj wtWVg 

Finch lhat mM ceuee ?t'pn of 

Ihe iraictr from ihe vehicle. lyteleF 
CerreCf flrSflt 


1974; 2410 

Lincoln. 


Mydraultally powered ifrake-boosl- 
er syslam may nave Improper pres- 
su'O-mlmr vulva lh«L could raaull in 
twrscavoJ ir^ury, Iqijg Ol tvnkn 1\<^6 
•fid aiaenng fl*pApC* &OOH*r. 


1B74; 10 a 

Lincoln. 


Iiioorrect aieenng^okHnn fi#i ocv 
pllng may hew been inalellad. 
causing fratfut* Of piEmen mm 
Hud H«0tate oovpvng 


1974: Capri 1 


Ekake fr)Hi may »p-i, twining 



VaarrModeli 
Cere Involved 


Description ta Owteti 
CevrmcP'v* Srltm 


1975: Capo ll 

Total: 44.9(0 


loss of Ironl brakes friilaJU vsw 
hose* 


1971; 20J7 
ThundertmJ. Conll- 
n*mal, Mark IV wilh 
4.5D-4V engine. 


herb li< el ev luei-iniei mii may not 
be propqrly icrqoed, resulting In 
ftobding end stsftng of engine et 
<s« Jorgue fU*f-Jra*4eear. 


1079; 334 

Mark IV 


Ma*hjrict*onlrig power- steen ng fa*s- 
sme-Eeapply v*lw may cause kne 
01 pffw 9 r,slB*nng fluid. ikwiafT navy 
vaftm 


1979: 753 

Mercury 


1(74 rear seal behs may he™ 
tieen mutated wtv^h are not com- 
pjl-tle imueif proper befa 


1975 

Granada. Monarch 
with aircondtlionlng. 


HOSierctefriwier sye'em may rml 
respbid to sh tl from Heat mode to 
Datog o: Delrou Modify eyftem. 


IPS; 0480 
Mew«ck, Granade. 
GamOl, Monarch, wflh 
25CTcu -in. engine 


Incorrectly routed winng frarness 
may prfrvanl thrqttl* Irtui' dpaing. 
fteniuie end irtafeiY nswaWar. 


1978: 22,003 
Granada Monarch. 


UnacoeplBble iNcknesn of front 
kua pension uppe- coriin.il arm may 
cause arm to fracture end re«ut In 
loss ol control frisJau new arm. 


1978: 140.970 

Torino, Tfrurvderbwd, 
Montego, Conasr, 
Mark IV Wrih S0O-CU, ■ 
m engine and <350- 
■IV carburetor 


Ckrmg on fuH iri« ol mrbureiOf 
may be lost, causing strong lufl 
oust and chance or frr* MpdlfUMn. 
Wt wWf *pQ*Y, 


1978; 140,870 
Swieuflbnw. 


SurTac* inegulanty m*y Impede 
aaoemdify tteodle lever, cuuvhg 
Enrol tm piwiit Id ellek open, raaui in 
vfltedo aocalanHion. to$tm n«w 
aaotMWary ifrtuss ttop mv 
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^ ^ Hand Ciuv 

litre s i ne oest Of Both 



Your Hands: 



For Your Car: 



World's No, 1 Selling Creme-Type Hand Cleaner 

Go-Jo qukkly emu Isi Hitt ;md removes (he 
Lou chest embedded crime with or without waien 
And Go Jo contains lanolin and other skin condi- 
dotting emollient!! to protect hands from drying, 
cracking and e Flapping. Available in our convenient, 
wall-mount, l® ol, Mitiidge/dispenier system m id a 
portable M az. plastic container. It's been No, i for 
over thirty years. Ic'li be No, I with you, loo, 



America s leader In Autobody Repair 

Si low itc^Liie l N‘ l.n s»y ™A u l o bo d y Repa i r 
Kills, Inside the ear, you'll find the same lightweight 
body niierthe pros have made No. ] . Outside, you'll 
And out exclusive "coloi guide" mixing chart that 
shows you exactly whal color Lite ‘N' Hasy should 
be who n correctly mixed with cream hardener. You 
can file hours - even dim 
later. Professional results 
every lime. 



GO JD INDUSTRIES, INC. R.O. SOX 991, AKRON, OHIO 44309 
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RAC: RED ABUT Y 

PERFORMANCE. 

PRECISION. 



THE NEW DIGITAL 
LINE-UP FROM RAC. 



Vou're looking at some of the most exciting, 
futuristic advances in test and tune technofo- 
gy; the new digital equipment from RAC, We've 
made it even easier to tune your car with this 
new digital fine designed to meet the testing 
needs of electronic ignition systems and 
advanced engine cars, Precision solid-state 
circuitry gives you accurate, automatic 
results. Instant LED readouts replace dials, 
needles, and meters to eliminate guesswork 
and make your joh simpler end faster. So don't 
waste your money if you drive a late model car 
—you can still keep it in top shape with the new 
digitals from RAC, 



THE U LTIMATE IN 
TEST TECHNOLOGY 



vs 



y 






B To tune your own car easily 

and economically, send far 
Bn nln iLMiiJ our lame us Tune-Ups'' 
■l Hfefl |i M lH hi H book . It takes the mystery 

( 3 M P (HI *3 ¥ \ H Sr ^ out of en gi ne tuna - ups w r.h 

^ step-by-step directions 
Send two bucks plus this coupon for your copy and we II 
throw in a free Six pack Of RAC Beverage Holders' 



Nome : 



Address 

City - , 

AgE Sex 



State 



Maks Of Car 



Year' 



f Mail coupon to: 

v Flfta Autotromcs Dorp . Dept, T U-. 3405 S. La QienegaBlvd.. Los Angelas. Ca 9001 6 
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Yur, 'Model! 
Ctfl Involved 


Description of Dehtol 
04 W*CUn# JttifOn 


T 97 S:, IP,#*!.- 
Cap*> 


Mining Ire placard. I'niJefr it 


1976 : BIB 

Tonno, Montego 


Impropody lensiened p arming- brass e 
system may cause reduced ini- 
Ipritkn lining Mlp Adfu&t cable ton- 
Vtyt 


197 E: TOGO 

GraniVii Monarch 


Wrong ngNI-hand Ironl suspension 
arnilj may MuM Iraetue re&ulung 
n Bbeotiftg-whflel pull and adverse- 
ly Reeling comm! iViiJsji owned 1 
strut. 


Mavwnct. Ton-no. 

Eirie. Comei Momego 

Wtlh arfCOOdltOOrrig 


Dared in healetideltcrster system 
may prev*ni de-lrpst icbon Modify 
system 


PS?*: ZB4.QQ0 

Pino. Bobtll 


Vehicles may r*i ip meal 30 -mpn 
(Nsnel-biuirer impon-i test Artsraff 
/rprUpumpgr ftrecM far^ilicn 


i vn . ?*m 

MonlSflO 


Improper irOffl parfeiurn-aignal 
lamps may nave been instated kt- 
mu new r*r?ip HwmCty 


lUTtFT?: 742 , OOO 
Ford, Mercury medals 
wilh- aincontnionirij} 
tjmooln i*iith 4 QQ-CU ■ 
*n encyrie. 


Fl«xil#e fnnj-Wadff ooohng ten wav' 
r-acl-jre resoling in pecscn-aJ in- 
jury Ins raw new ten. 


1977 : J?S 1 
Mervenck Comet 


inadequate left door-lock assembly 

may allnw door >0 awing open In 
flaSt.ngw assembly 


1977 : 64 2 

Flnio. Mkaung, Bob- 
Cat. 


Wrong rear-bumper ias 1 ene r s may 

puncture fuel ler*.. R^piac* ifte 
teflvrwrs 


1977 ; 9000 
LTD 1 |. flrgnada. 
Thundertsird, Cougar 


Wm?!>B ports in lilt s1«nngwhml 
column may iMenere with Irsnsmis- 
aron r,p|cclijr artl allow Enigma ‘n 



YeanMddfJi 
Cn Involved 


DtHflpUon el Delect 
Cwnctin 4d1on 


■Mercury. Monarch, 


a rah wilh Itanarniaslori m Onve. fn- 


LMV»ei Mark V. Ver- 
sailles Ford. 


ttajr ceritits I parti 


1977: 00,000 

Ftyd, LTD ii. Thun- 
dertwd. Mercury, 
Cougar with 35 1 an* 
*00 cu.-m. engine 


Furi Spekes at Jvri inter lube may 
lake place, resulting tn lire. Jn&ra// 
•tew Ci'erirp 


1977: 250,000 
&r3AS(Ji»- 


Vafkdes may fail to meat lual-spil 
aqo siantiards n» w fliJfrr 

cep. 


1*77: 40.000 
Cornet. Won arch. 
Grenada. Havener;. 


Warxial-5teerH*p gear may experi- 
ence Iracturing ol sleer' ny-gear ra- 
cucuiuling baTIt, c-auvnp eleering 
lb*a. Rapiantt jeiv fliiorrrtii^ 


1#7t: 44. He 


Frpnt'drsc brefco rolsxs may ccmtB.r. 


Faflmom, Zephyr 


crecke. uuaing brshe oi- aiT«t- 
ing conlrol. fns-^ 11 .mew fctat*. 


1971: 16,000 

M&»ls wUh 4W-CU ■ 
In engine 


5*soodiiy nvonle ttvfti rn*y h§ng 
up. permitling vetvdB to accpierele 
la high speed 


1978: 4 TOM 

F airman', Jnphyr w 1h 
aulcmaOc Irene and 
sleenng-eoiurnn 
rrounted shdl cwittc* 


Transavsiinn poking f-cw may not 

pnpagg parking gp^r. eikiwmfl wpt>' 

cle to roll tree Miust sb/ff i^nh'sge 


1979; r9,0H 
MerK V wih C-6 auto- 
mata Irans 


Pflrii aghjeUng gem suppsrt PCi:r 
ihal engages CMriung pa*: may 
Iractine. causing no- park conortion 

fle.pn,'- r.'j.^TTiSDym 


1974: 154 
Mustang. 


Binding dusl tube poriion ol acce-i 
erator-caMe assembly may reduce 
throttle-return rale or prevenc Ihmt- 
m vsJvp rfbffl tktertg R*0i4C4 4c- 
ce^rarcc-cabfa swermbty 



Year-Mod* te 

C»r* Involved 


OascrJpilon ol Detect 

CorrKSvt At Lon 


1976 : 400 

thunderbird. 


Casi aluminum wbeels may have 
iug-nui counler btxes out oi specni- 
caiion, causing msutkcierrl lug-nut 
I 'f nj:.i cn^cjcn-ert nepfac* O*- 
(k tnm wflmjrjf 


1971 : 290 T 
VarUSill**. 


Misroylad «dric engirn-conlrol 
imnn^ henie« may causa mafluno- 
lion of speed motrat Correct har- 
nejf foubftQ 


1979 : 9000 
Fiesla with airpondl- 


Improperly k»«iecf bkuwer motor re- 
sistor wires may de'-eiop too ntuah 


r«Srit*r 


hear aix: ignite polypropylene SJaw 
hauling teapot r tempormturg pccu 
racr/ve rhermaf unu'rer- 


1974 : IW.OOO 

FaUmpnl Zephyr 


Improperly routed main wiring as- 
sembty may chafe and ground, 
cauimg loss or electric power fln- 
sreff wiring a*temfrfy j.hmM 


1979 ; T 954 

Pinto. Mustang. Baft- 
oat. 


Fl(*r soflr-twili rerjadWi may rail to 
ipck Reploca retractors 


1979 : I fO.fflKJ 


Shoulder- harness lelrruitars may 


Ford 4. dwr end nba 
hem wagon. Thunder- 
bird. LTD II Couga* 


no! lock Rgpteca aeer-telr eseem- 

fen 


1979 : ISO 


erroneous Irjnsmwion shift link- 


Frumnnl Zephyr with 
aulpmetic irans and 
swanng-ealuffln shrfi 
Cpnirol. 


age pads maiy resuH m gterimg in 
gear or no-perk, nrbde. Rouloce 
atutt4inMaga parts 


! 979: 140 


Shin control may contact fuel nose, 


Famnoni. Zepnyr wHh 
autcmallc tiers and 

fllimiiiiij-wiimii £hHl 
CorV|rp| 


craairrg lira hM*rd. ^firfi 

uiisaffe parts 


;P- Fit Jyw Jo gage 



Unique, New Sf)NIC SENTRY from Delta 





Blows the Horn on Vehicle Burglary and intrusion 



. , .and robs would-be thieves of their most important conspirators 
Opportunity, Anonymity, and Concealment, A silent vigilant 
sentinel, the Sonic Sentry literally blows the horn on 
any intrusion into the field of harmless, invisible ultrasonic 
protection that is cast throughout the interior of 
the vehicle. 

Anyone who has a 12-volt vehicle with a horn or other 
noise maker, and a hard exterior surface can enjoy 
Sonic Sentry security. And because it's manufactured 
by Delta Products, you know it’s backed by an established 
firm with an industry-wide reputation for product 
integrity and superior service. 

Sonic Seniry is meticulously engineered to incorporate the best 
m ultrasonics with built-in safeguards agam si false alarm. In addition 



1. Installation Is easy, involving only three 
simple wire connections. 

2 . Thsro ars no holes to drHI for installation. 

3. Sonic Sentry is keyless and includes 
enlryi 1 exit delay, and automatic one 
m inula alarm timer. 



It protects the interior of any van, camper, 
mobile home or trailer, as welt as 
automobiles, trucks, ole. 

Sonic Sentry is the only vehicle ultrasonic 
designed by a professional electronics 
company with extensi ve expo nance in the 
field at ultrasonics. 



SO. 6 » 1HT Om Drill Way. Oral. PM 
Oand JimctlDR Colorado 91501 
{303) 24E3OO0 

f'Vjaso send campietB' mormsflion atom in? Spree 
Sentry, Ipi-lMhpr with lartn an DeftaS Kno al delimit# 
iiutcmcrirvn, mc>ltKCfrl« rind Security (HdOdl to: 

Mfri 5 *rric Sarrlr flies) 

953 95 plus 11.00 postage 

□ Ghee* enclosed. 

Chrtryfrfhy □ MriMnr Chaigo □ VISA 

Or# 

Mi 



TIT 












T 








T 


In-WrtBnfa 

Htf 










t>r 

On* 







. Utii* Chi'** r^ns 



Address 

Cly 



54 ale 
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WHATS-GOOD ENOUGH 

OR THIS ENGINE... 

ISliOOD ENOUGH FOR MINE! 



At 40,000 feat or on the back forty acres of my farm, 
f know lean depend on thorn ptpr$ of my pickup, tractor, 
car and boat , . . thanks to MOTORCHECK1 My free time is 
too valuable to worry about mechanical problems. 



MOTOR CHECK is a service for your car. 
An early warning system ol the conditrort of 
your car's motor which will help you SAVE 
MONEY MOTORCHECK is easy, lest and 
siccu mt€? 

OIL TELLS THE STORY: Your cars am 
gine may turn ever 30 million RPM's between 
Oil changes, and if the oil is doing a good job it 
becomes POLLUTED with tiny particles of 
dirt, wear debris, sludge and contaminates. A 
small sample ol your oil can tell us a lot about 
your engine. 

IN EASY TO UNDERSTAND TERMS, Iha 

MOTORCHECK Report will inform you of 
such ihings. as excessive wear to pislons, 
cylinders, rings, bearings, and crankshaft. 
MOTOR CHECK can't tell you everything 
that's wrong with your engine, Pul n can leTi 
you things that may prevent engine damage 
or excessive wear. In addition, we inform you 
of the e heel iv@ ness ol your filter and oM 
change period. Using a long life oil? ... 
MOTORCHECK will lell you if it is doing a 
good pb. In most cases we report not only the 
cause ol minor trouble areas, we suggest 
whal can be done lo PREVENT MAJOR 
DAMAGE. In much the same way (hat blood 
analysis can tell your doctor about your 
health, oil analysis can fell us about your car 
eng loo's health. 

TWO OUNCES OF PREVENTION. You 

pay a lot of money for your ear... you want It lo 
last 1 Mechanics are expensive and parts cost 
a fortune. So, now that a ksl of us are chang- 
ing our own oil and fil- 
ters and even doing 
tuneups, hors is 

SOMETHING NEW we 
can do for our pocket- 
books’ Next oil 

Change put 2 ounces in 
the little bottle fur- 
nished in your 
MOTORCHECK kit, 
sand it to us, and Pres- 
to! The same day your 
oil sample arrives, it is processed in an Atom 
Counting Speclr ©computer. Numerous other 
physical/chemical tests are made ... up to 37 
factors In all. In only a few working hours your 
MOTORCHECK Report is mailed and on its 
way back to you. 

WE OFFER the best way on the market 
today to '’get inside your engine," and that is 
with MOTORCHECK oiE analysis. Old timers 
used to say , "My car ain't never had a wrench 
on the motor,” and that is even more true 
today because to get a valuable diagnosis of 
your engine and evaluation of your olth rough 
MOTORCHECK. you don't have lo remove 
one bolt! 




SUPER VALUE; Have you ever had Ihe 
hassle of taking your car back to the dealer 
iwo or three times only to learn, for example, 
lhatthe head bolts were loose, causing power 
toss and lotting antifreeze in the oil? . Start 
saving your valuable Time and money . . . start 
using MOTORCHECK. 

BUYING A USED CAR Don't buy 
■"someone aide's troubles." get a 
MOTORCHECK Report. Go ahead ana send 
tor a kit now, so when you find a used oar you 
want lo buy you can send us an oil sample 
before you write a check, or sign a contracl. 
The short time it lakes could save you a lot of 
headaches in the long run. 

USED, BUT NOT ABUSED: Trading in 
your old car? ... gel MOTORCHECK. You 
wax the body and vacuum the interior so if 
looks good, with a MOTORCHECK Report 
you may get an even higher appraisal, be- 
cause the dealer will know the moior is "dean 
inside, ' too! 

NEW CAR OWNER: Even (hough you are 
still "in warranty," if you suspect a problem in 
your motor, protect your investment with 
MOTORCHECK. The factory is knowledge- 
able of, and has respect for, engine oil 
analysis. For years lha G.M.C. Truck and 
Coach Division, in their Service Bulletin 
T- 13-063. has suggested oil analysis as a 
means of providing solid evidence regarding 
warranly fulfiJImenl 

STRETCHING DOLLARS; Automobiles 
and gasoline have become so expensive that 
more of us are having lo "make the old car do 
a litlle longer." LET MOTORCHECK HELP 
Stretch that motor’s life A MOTORCHECK 




user says , i check inflation by using 
MOTORCHECK ‘ 

OIL ANALYSIS has been around lor over 
30 years It is used by the Armed Forces, 
airlines, railroads and (rucking fleets. Only 
recently have facilities become available lor 
individual automobile owners, to SAVE 
MONEY, through oil analysis. 

MOTORCHECK u is a service ol SPEC* 
TRQ/METRICS. INC., a leading spectra- 
metric oi i d iagnostic company w il h se rvices in 
the U.S.. Canada, England, and South Africa, 
providing independent evaluation to custom- 
ers of Gulf Oil, Fleetguard, Massey Ferguson 
and others. The benefits of oil diagnostics 
have been highHghled in such prestigious 
public akons as POPULAR SCIENCE MAG- 
AZINE. BOATING, SOUTHERN AUTOMO- 
TIVE and olhers. 

ALL YOU DO to receive your MOTOR- 
CHECK kit ... simpfy till out the coupon and 
mail il along with- your payment to: 

S PECTRG/ METRICS , INC. 

35 Executive Park Drive, N.E.. Dept. M-1 
Atlanta. Georgia 30329 

In a few days you will receive ybur MOTOR- 
CHECK self-addressed sample mailer which 
contains everything you need to send us a 
sample of your orl. Follow the simple instruc- 
tions and return your oil sample in the self- 
addressed mail or. In a day or two after receipt 
we will mail your MOTORCHECK Report. 

For the low price of only $9 9S — SAVE 
WITH MOREL.. Order 2 kits al £9.45 each 
and SAVE $1 .00 . . . Order 3 kits for only $6.95 
each and SAVE $3.00 



YES, I’M SOLD ON MOTORCHECK! r , 

Please Rush Me Kits 



iQlJiKlEt’rt 



Name 



Address 
Crty 




Stale 



Zip 



I enclose my □ Check C Money Order for $ 

MAIL TO; 

Spectro/Metrics, Inc., Dept, M-1 O Send me your Aviation Package 



35 Executive Park Drive, N.E. 
Atlanta, Georgia 30329 
(404) 321-7909 



I ffy a 



] Send mo commercial ^formation for 
fleet or industrial usage,. 
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Build your own air compressor 
from PM's plans 




Once you have im air compressor 
in your home shop, ynti'll wonder 
hcrvv you ever got along without it, 
You can spray paint with it. You 
can inflate swimming gear, toys, 
auto and garden tractor tire*. More 
important* you can sandblast parts 
and rivets in metal scams. You can 
blow-clean fine mechanisms and, 
with PM's unit, you can vacuum 
pump your ear's airconditiomns' 
system prior to adding Freon — 
something you can't do with most 
ordinary air compressors. Finally, 
this unit features a filter /water 
trap — which is an optional extra on 
most commercial air compressors. 



You can do all these things with 
this versatile 1-hp compressor and, 
happily, you can build it for less 
than 1 300, PM 

Compressor evacuates car's Dire on diton- 
trig system prior Ho adding new refriger- 
ant {far left). Al left, ton line inflation of 
i tres saves trip to gas station. 



HOW TO ORDER PLANS 

Send chech or money order for $5-95 
to Air Compressor, Popular Mechanics 
Piarcs Library, Bo* 1014. Radio City 
Stall on, New York, N,Y, 10019. Allow 
two to three weeks delivery; for first- 
class mail send 75 cents extra. 



PM AIR COMPRESSOR 



Popular MaehflPiies it a, puLiirCaiioi* or NirPrgi 
Magazines, a d vision ol Iha Hears! CorporAlicw 




LEARN 

[^saas^ 

CAMP GEAR 
REPAIR 

MODERN SCHOOLS 

- rr<pi. Nu. rue 

IK fteMr, Aiimu 

S-rij-i i s-iljJ-d-, Araatii 



LANTlKNS 
STQVI S 
HEAlT.lt 5 
COOLERS 
(All klcwJrlO 
J 1 v i S 

fo.vvi Rsroxs 

BACK PACKS 

H.Q00 n M&itff 
imcr / SMd 



S S MAKE BIG PROFITS S S 
SEU STUFFED ANIMALS 



You can cash in dp du' ote* 5l j I'etf nnirnoli ham on eisob- 
I ihnO appeal la sver fomlN. Children wani ■i'em — or*d YOU 
MAKE &H3 PHJHT5! Simply nvw mul *11. Par* ml*, ratal Iw*. 



Frkmtti buy |t*wi 0*-jHn +e* ib# kuldwt luenagen bgy them 
br tha,mielrt* Yqjgr tkii-m," igm i(U$ It* ffl il Item I W* after ■Op 
qwliiy mMEHjrcd,* ar lew. law pr.M i. PROVEN BESTSELLERS! 



Fr»# AO day tr*al after ACT TODAY! Scd 2 5c far brai+urr ond 
(vie# 11*1 la: QCHIUi KODUCT5. JSi lid**h*|d Art-, 




HALO HOOP 

Bicycie-Mtoped wheel and reflector 
-Fire orange Reflectonzed-Over 5 
feet around -One size fits all wheels 
-C.P.S.C. approvned $4.95 pair p p. 

HALO HOOP 

North borough. Ma. 01532 




BIG SCF^EEN DSC3LL0SCDPE 

CnrmrtiA hem AMY 5ui TV Sri. 
k|«L r, 4**1 liutiaFL 
*>ui • **11 tv**l IV * II 

tapK M-l.'-ri -h'>* #*nU Vi n 

#ff,i iW i fl L 7 J r*- * : lx ,*ra I 
IbjiiffiKi l,M ii ** I I* k.«*i Ml 
** r«i||iM« A., act TV W 

e«MWf»l*a4 Fteu U 

#£L Vf l (F *. KUM IW.il 

mat ma- wrr omi mi ii, bos m fbtH 



CAR 




GUIDE 



GENERAL MOTORS CORP- 



Vaer.-McKteli 
Cara Involved 


ft* strip lion Bf Dthd 
CorreitTr* AfltfArt 


196149: K70.SW 

Ctwvrcteit Corvair 


Keaung-sy^em temeACOrtteining 
carbon monasuki ntey e* 1 ^ pea- 
sangor cornpurtmeni and enaankjtti 
Dccupanls Inspect and reiteir. 


iflfii Sis 

eayne. 0el Ae, in* 
pate. Caprice 
1 96949: Ppnhai: Cm- 
aline. Star Cm*(. 
Grand Pn*. Btyme- 
Ml 

Toi.il 1,143,0 m. 


Inter aim aisu-mosy may separate 
lo cause severe pulling to nglfl 
fleptoca ilt.'h.- arm 


1 9694A: VJd r MO 

Ppmiac Carakna Siar 
Ovef. Esecutrvo, 
Grand Prist. Bonne. 


Detediv* Iruri brnko may 

•upture, learfrn^ to brake loss fli* 
j n-'aca nn/.flj 


1965-6*: ZJf 70,914 

Chevrolet eiecayna. 
Biel Air Impalai. Ca- 
price (ekcfuding ste 
ban wagon). 


PuiSiPii ry mat errheust may enter 
passonger compliment Heaeal 
body cpemngs 



TM5-6fl-5.fit2.M-l 
GhevroW Standard. 
Chaw ll. tiuva. Ca- 
mera. 



Detective rnfiiof nuunf may cause 
motes to ati *nd ihrorcle iq SEU* 
ops ” fleftece (tote'dirt mount 
di-irf i n&laU wsrramrs ns flmif ,Wt 



lW-fl7:G440 

QteS.moO*te with 

automatic Irane and 
power Drakes 



Throve linkage may mlertere *eh 
power hraVo h«e causing port 
Hvactte pOBihcn when accelerator 
pedal ia released ffenoufe rteae 



mrisse 

Pcnttac. all models 
with litl sieei-rg 
wnetsl. 



1967: 4Q1M1 
ChovrPlei Cbevelie. 
CorVAif. El CAnrtirtJ: 
Pontiac GTQ Lb' 
Maas. Tompesl 0*ds- 
m(5t:ild P-35. CulteSS. 
CiOlpsA Supreme, 
Vise Cruiser. Bgitk 
Special. Special Do 
luie Skylark. 0 S 
ADO, Sportnagor, 



iiibulaMfl on luin aignai and slop- 
nghl Wiring harness mfty wear dp# 
to chaliog. causing shod Ital 
maKefi ^gtits- inoperinve aers*- 
nflfiar instii'ar.-on 

Sleeting shaft mail hart been on. 
properv inslalled. eaucing bund and 
pos^itAe etiafl t»r*»k*g*. Snstoll 
■lew start 



Po-aiK Wltlv power 
brakes, excepl Twti- 
poat 



nnutfit -int Eool nay dllow wAter 1t> 
enter power t3*ake vacuum CV*i n ' 
der. reducing brake ertic-onry H*. 
SiMf or tspiacB cvkrtdsr 



IHf: 7J73 
OtCiinopjio flft. 36 



DeltLiivu ftieering-aj'm sous inef 
hrn.bli u.iu.-. ng Kisti c-l etmtrOl. R#- 
ptaca botis 



1967; 6919- B«ck 

LeSaPre. 

Wndcal wrlh rna.-Mjal 

drakes 



-Maste< cylinder detecl may cau&e 
pedel-lmkaga disengage men I Uee 
gl Brakes Modify master cytnder 



1167:2434. Bu>Ck. 

CHdsmabwki . Ponii&C 

wits'- 2 sjMitiii liirtiii ".Jl 
ic br{LfK,rnisi>m 



Oeteedive slvtl aetet^ lever may 

f.n.’.p, causing vektclo 10 shih ei^ ftli- 

cally ArsteiV new deterlF tertr. 



I»7;S77 

Pontiac Firebird V6 



Hooter &lp*er mote wn™- n-'iy 
com* rfi o&ntKl wkh eKhauft muni- 
IqIG. rnoding insouemn. causing ■ 

short leading loa lire ft&rou?# 

MW#- 



1967: 75W 

Crtevrctet Chevy 



Defecln-e tert front door lock may 
lail Jnsfaff new ass am tvy 



1M7.fi*: 4TDT. OlilS 
TOrpHadC' wrlh 
Chromed virttefllg. 



□etetlirt nfl! •liny cause Dte to 
i*m sr rapidly, rtfeclmg rtMde- 
con irek fiepkete def-eertrt wftwts. 



19ee: 2791 

Cnevroiet Ccwetw. 



From brake lino may rub a^ni.Tjl 
sett +rcrrrt tender hM. causing fluid 
end dss ot bon* brakes Mpbi- 
fy tandBf 



1966: PP46 

Chevrolel Ccrvur 



Cteledrve ffipnt-comparlmenl l*lch 
a-ssenujly rnay allow compertmerfl 
lid to open Mule ca- i s in aperetkHi 
new 



196*: 59? 

Crtevroiel Corvair 



Detectrve r«ar-wnee< sluds may 
lail. causnq loss oi Arteels ^islarr 
new srtjrfi 



Chevrnlei Chevallw 
wilFi power disc 
brakes 



Missing locknut in (rake assembly 
mjy ckuffl brak* peCW Ip hetlpm 
BelorH brakes are BPtJUmH fri^teff 



1953 5A.9T3 



Misrouted Drake in« rrvay ertate, 

(P'ftiiiM mm ro page ^46) 
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Know your car inside and out. 



R 7 ! 1 




H. tft 


OJU 


OTRONFT DODCF 7 L 35 [Flaw, V I'-ylr,-. 


*616 


t*77 


CflthfNl) M 10 


lots 


01 XH 


CflR-il FT* *7 84 [iwi fthtJc- 


lots 



MM comrem ii 7 i «i m Wl 10 «, 

9*11 CMWfTt ?; Jid nr, i» *;? i^ni> ms 

mb C*K;KCT PlTWHjm Hl-fJ jive tawi Art-.*-- l+H'- 

1**0 DMT 1 OFM0N 65 J J Mpr: .1 r^, It *6 

8 1 M BIHT 4 OF MOW 6H-74 (Wi «T Fngerl 14 14 

1 417 Ml VJH 1 10 ■' « *1 FTXttolt II 11 

1 | ft* MTKIN fimi I 471 :m HI "r.-Ki 14.11 

mw 4 (XAtSWN 17 ID ] JOT 58 7* CTrtwi P-l FnaWl, 11.11 

', rz» M 1 VUN IftQI.'JMf 70 U [nun *1 •►!■. 4144 

n 1 1 7 o*mjN M07. im n ?i im hi ■»** t ms 

l j' I bftllUN 41 a 68 7 1 *■ ul" ft wm:* i.hT’ 14 14 

(0 7* ttirWH^JB im*-'**! 19 14 

■F5B ) MBuh 11 Q 6B t 6 ^i, *i iT-alri', |4 44 

0931 PftlWJMTIfi 9177 ^iTMiinvdfHL 11.44 

171ft DAFSLH9 Jtl !Wfl JW0*Pi. *5#t 111) 0) 

Ml? ftftEIUN hCftUft 6B 7 7 .• 171 630 I -iiiftlMI 14 44 

n*5 no« w-7 1 *■ 't um». Kwn ton 

Ui/I OOftiF ,'f 77 Try |I Vwiac* ft PtHdM ihwH!. 1 ft 44 

IZ)9 £«?« fr*N! L97R 14 44 

8 JOB DOOCJ HftlKHUUB '4 7) Lnvp-nll -wkUH IJ.t) 

H1H 00»r WCH ||7 !.', .'| mi T .. , 7 nftl W |)50 

8 ] 7 1 DDK) PICK UP 45 Itwiu wlH *i ****** 171* 

8J0J HM&t VANS ftj ?? D IOC 2OT ]<W 6*1, 1 " , - 1? 6i 

fti03 MHIt fb 7ft Trr 1 4 t imxbdi ii* V.mo 1ft 4ft 

dim FUftUNI *M& CW i< moWl It 14 



Krto*' haw it , , , to (line it . ., 1 c service il , . .li) 

keep «( mfinrnp rij=ht. Uk TOTAL SERVICE MAN. 
UAL for you r Car wilf show you hw to do cverylhitVK 
from a minor adjustment 10 a major repair. 

TOTAL SERVICE MANUALS arc diesis of official 



TOTAL SERVICE MANUALS 



L7U MM IBQUEOGZ ?6 If? i<mai .i:ppJ ftftFIti f ft. 4ft 

■iftij AMC AMBASSADOR 66-71 ,. {1.4ft 

8*7P mC F*CIir 7ft 77 LOrtTl .1 FniiM- 49 94 

P09I *.88011. AX.YMOU'lH !i ,7 7 >■> *. — ^rtrti 49 91 

1*0* ftUtn. MOM 7ft >1 Isr *' n&dr v IS 44 

?3J7 AUDI LOT 70-76 %*■ -wjft-rj r r lOT.5 49.94 

8H9 HID! tai 7J-3R -Mil. n 114.14 

P4lft MlftTIN ftMMKA ht 1 I ...-tv. il -nj.;.- . 44 44 

M«i AUSTIN hrtLCT .t^ -l -J I,.; - ,■ , wul\ til 94 

tMi Mil TIN HEALfT LCQ/ft saga 5* M «. -<k4>i 49 94 

n- 7 4Z AUSTIN hURiNA 7 1 ?4 sriw- it gi ™Jwi 44 94 

M71 HRHftCUD* ft CUU ft 5-77 >1. ft ft VR || » 

WO! Mft/IR. CHEm 49 ?? IIF H 2 ft j Ahi* irvtfi 1715 

1007 BMW I ftUQ ftft ? J rnn N Tflt* Is 19 14 

M»R Wft Liao 4ft- 71 Uh*i t> *wnK 1994 

iC-1? BKW 7 50(1. tOfij 4ft. 74 mr i HI >ndit IJ C5 'i 11 » 
4 70H MW ATB 75-7 F & **l ««M nt 311 1914 

9 7 H bmw j s od. i tan xu n -c i cs 1 to 14 

39 7 R RORCftT MCROIRt H nxdn i»u 7ft 17 « 

■340* UrtflKP FOIIDftft 7 7 HI? I l *h dr*. nvHj.lv 1714 

0MJ CMHLLftC ft: 43 r «.lfr^ > L -*o -in * jput >«' 1 1.4 4ft 

'5?ZJ CADILLAC ft* 7ft ji nvjdfi^ (r-p’ fl Dfrtftj 19.14 

■WJ? CWUAC 7ft 71 fKlOf, ■“*■..» »W Q-n .Fir lift it 

W7R CftMAWfiTTStwi.^ftivimoiWn JIM 

9547 CftWT 70 75 1i. jrig<l(S 74M 7800^9 4191 

0379 CHRLXLNGIK >0 tt iotm *1 ft iiyi 9ft run 1491 

H334 CW*HCi[R ftT T(J ( 5 T HI mCHCJCH «T 4CO ft B-r Jft .11 

till CMRBCEH 7 |-T% 1 *m.i 5l 91 

0383 CHtlTtU.1 ftJ 77 .re Vwi Cj,w f. CJni<wi 4445 

0B3« CHfYtni 7ft 74 omr^i U -HBI.L 14 45 

3HR5 CWCVHCtET ft9 5ft rtpn.. s> ix r a* r --*-F.* |]&-0o 

0ft 70 CHtrftOLEl 4-1 77 m V HH rnWHi 4ft 94 

*187 cum 0 ft? 77 tnwi pJ ft ft, :‘B , 16 Pft 

1010 Cum LUU 7 1 7 7 r^-ni .-win, 19.94 

IbftL CHtrrPtCMWSf.TOI ■' "Nwp. t 5MC 19.94 

*700 CWtfT M> DM 70 fft ,i rws to J *ft i-.- 47 15 

RJfl L CHtlT MN5 47 T8 II- mVHl |7 CMC. rtni 17.94 

1 1 *1 CMTlLtr 1ft 71 H At ‘"-nir.Jl 31)0 ftn 49 95 

0070 CHVTHJir 71 77 Ifcttn mKH 4*1 rt* 119 91 

V5BB CimOTN 13, Dft ft? 7 t .1 ;S. JO ? I 19 45 

HftJO ClTCCtN 4M rrm.r.; f l«'OT Wi .. . ^J"||J| 4(914 

Iffll HAT.WD6C 71 77 tw, ■■ nwMi lift 

91 ?J CDME1 t o H £<M*I #1 ItHi. U *4 



91 It TMCV WS 3 C7*|W4 m FWlSfll 

HR 71 f MWH 1C*R ft ftl 7fl (MU I ■ 4 Of- “ 'XNH 
0<R0 HLtQN 1«n 8ft 44 7 1 (Wl ft" il wKKto!^ 

9774 fUT 1 1 ft it 77 II r. ; (HJ. 1J ,»Kip) 

7 1 IS HAT | JI ilffllT « 7ft ftu couw 1 W^N' -UH 

BftftQ HAT | ?B 64-7 1 to. H 1 rtt 5 l 4 R*+f 

»7U fUT L3I 7 5 7 7 dwi j> lAuion 

'.?(]( JUT J50 41 Tft !■ ioSA' ra-JCT 4 7 

can ftlftT I ft/9 73-79 

707ft tie Si* fORO «wwi * mu-1 

gft7ft flBERIRD n^M-, hiwqav S7 7* 

lift! ft(*a 55-5 7 4' <* LH). CirtrAn 4 ^ 

Wtl fl» 41 n ns tail.* L -0 t^Sn. XL 4 Wl 
?3ft! rpm COUBIFH 7 if -77 U m«ftl .ifiK>n»fl 
t7Bft IDW HCi; UPS 70 7 R >> |fl iimH^ t 1* !w 

S?D1 r-OKDHIihiftft 77f,L-y»: -w i<W W0 ]M ^7* 

9134 gRAHAP*. Ttm 7 5 77 r W i #' moUHl- 

R477 CMhLin AWRNlt 7177 (UWIll i 4 VS "W. 

05*1 1*0*0* J ftp. ROD. I- >>. mok^ 

*ggi HD*D* ICCC*p 7ft r 7 

Sf.Mi ■HlViri* CWiC.ClVK CVCC 73-76- EBrf'l HI ntodtR 
SWft irilLMNftl 0 hii SCOUT 67-73 BOO A 6 < - - ■. 

555ft iNTEBNftTJSNftL fti 75 !pr f 4 r j, r,|R.rt «Ji 
)?H7 iAUIAR mm tig 150 68-5-5 Aw, W, 7J1 
Oljft M&UAF 41-59 kd> -d L ? 6 3 6 3 8 J*0. 13 3 
176) IUti» l Wl 6 7J 6" *• t ■:.! BtodtUi 
9513 .'MVJftH E TYPE 4L? 7' r XL *1 
5 349 J*CfJ*B XJ4 3 .ii ? J a> mciF-. 

Ml 1 JiAOUftR ULI JJ 7 3 lw #1 .w: tam*. 

!Xfi9 J||P 5-1 hi v * 4 0 rv XMl^to wipy. 4 *^>uD 

5M? ACA6h-7ft C*»rtA»w fjnWN.— i 
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C JJ8 WftJBft 8X9 713 7 I JM-, briin f. "015 
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Oft** KUftlAT: UnOHiitlft 
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9 7 7J W[RCU*I I ? I H TP*. - ■nt t«un. 

1104 Ni ft l H Tt, TO, TP 3ft >4 
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! rap **04, HGWF 19 1 J *1 iHdW 4 [ft.IH mx4M 
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Oft ?v U'jftlNNtj VI ft 5 7 #- norh ■ - 



GENERAL INTEREST BOOKS 



07ft i CHR.ro* ftUlO PtP*lR I 7 19 ftp HI ft "-.Ain ft*r t 13 * »5 

Q9B 5 CHILTON ftUlO RfiJW H Tft **t 1IZ W. 1MO* IMS 

rril Chilton *uig pipm* M TJ *h UMl ipk.h 1S.II 

1 1 7 J CHlLt V *U10 WPrt 4* Jj 1 1 n «. Sprc.n 15 45 

1 1 7 ? CHIL 7DN AU!g HNI 61 7? Bw |j{F 91. 1*^*1 , ||.9I 

1711 Cnh rfni ftLi’O PI Ain "ii >. | [j. 41 tu_i, *• , j,-. 1 97 45 

04 79 lt*T Mil UNhUAt. ftl. 75 L* «.--- 6 ,U. 05 [.,6 11 ft *i 

71)5 RUtO A HI tOHtHTHjrilNfi. . . urm 4 wr *1 1ft 45 

*/J* Tft*»iUM<Nr RiHItiWi StSTEHS <«-fi Ifw i« 15 95 

lift. 1 ? M3W TD 1UNI YlhJB C*B |md Iff i> r.N 11 9ft 

RHS9 CM OlfttNUIll U*hu*L "r id l.v »« 

1 7 1 } UK WTO Mill MRNMC * muf I ftir n, cm 18.11 

JTDJ Hftllt BODTWQRP. 1 PftlNIlhf. 114b 

:7lL RftbC CRAULMNORS 4 ILRL iTlTllM IMS 

(Tflft MSIC CHftSSU |l/i*HJHf*U. MftftfS 1115 

0741 MlIC TNGINF HFTHOttK lit! 

: 308 *ASJC fCjiM «H Ml, [Cl Iicftl 1TSTI lit lift 

0*80 URIC AUTO TROtMUIHOQlirtG Hv *1 W ‘1 13.15 

RJ54' *88U XMlCl OUIIH Rr 'w»t i- l.w, 4 miM! Ilf) 

'H I I HO, L r * N3n ft- 7 4 ft bp i ."f I 'HuH 1) t> 

MW NOCHlITtn c* -bh h it ftUV QhmPnm Iff) 

Ithft KHU C48NUIE1W3 j 4 7 N.rri nr-wirjir UK 

*311 SftJ C*HNllRt roil) '.irr 4 ffTmIc Jl T I 9 7*5 4* 10 

M J I 1HVMPI to CO CAIIft Ml 'F»lM>Vf *1 to 1 4 74 14 14 

07|1 MUR Rem nirtfuvl ftrUdml 11 H 

13ft) AF HIP EAPBUPF TORS Awky 4 J) 91 

48CIJ MUR CftRhUtr 70W ni 4 — r-...i - fi HI J J 91 

OBJ? AltrONOWL Rtl'NIRHlhC. On? wnl !.rA y .1 )5 91 

A* 71 MlNON AUTEF MOT RthMB [Np h r ‘’■P •*- 'ft tft 11 

)1 Oft AIjrWRT R(MM31|C 4 tf AAJNTINO - „p.,i Itn 

DOS Cull Ml AUTO KHU Fb».-.l„F.lrt" A ^ 4 1 4ft 

Lgri CRIATITF Cu5Tfl*1IIi«i I* 4SH !*■ i 6n 4441 

• 19 1 PRterKftL I NUKE frWWmC N. If lift .1 11 41 

03 H '5 (HUM INAfAK NM „ M .Inf Ni, l -.um 13 41 
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7] JR flilHL, H&. hj (Mto* rtui 417 lift. Kkvpm 1145 

LOI 7 AU'OWBILL ENCINE RlhilUHNt 11 3 75 

P951 C*R * rEHIOII Rf STQMTIQN "-jfi.l Iff M ipf. 13-11 
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I jft i CMtVt. RACltot 3HL SMALL U0CB --P*| 6#'ip.6i,-..r 
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9ft : (I ItIRttKHARGIRl Ip 'h*k‘ E "Vfti 
5117 HKh ft IXlNIhC CWftlR ■ITFKJ44 IlK.INtS 
HI. 1 ;- AU10 AilW47TNAMICi n-H l.,M4«r"4H 

iii. iurbk ftuadur kuhp or rcma 

Hftl i HOW 10 MftAF TOUR CAR MANDtl il'rtl IflaK 
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gftv fORR yn Irik: i,i irfiv. pwihp.' hi *ih pinp 
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9 L LI UfFPFIF MHtITF 4 RFW , 1 
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0157 Chain saw iebuci manual •- m n 

8000 WAlnUt MAOFilhf ft ', i - *i.n A „K,k -. 

H HU MIL*" iKAtIFK 1 CWH IK. lx- I" 
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factor} wort shop manuals. £ach ohr is carefully rc- 
writEen for use hy The do-it-yourself car owner. Clear 
and easy 1 q follow, yet complete and detailed enough 
even for professional use. you get alt the important 
information plus hundred's of [lie best pictures, dia- 
grams. and ipetificaliPns- 
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must Air. n ?i ta rrwpn 1 1 -is^pn 
MtA h 1 } 37 H 1 K ft T'H ™w< 

OLD) -CulLlSS 70 7 7 :si*n Hi n **? -uto". 
0U?i«MlL( OQTT'T *i tlky- 1-55 3ft 
OLDSAOMILC T5 70 Ibci^f -p- m p* jnr 
ftni hadftt aj j.) itKFo iido 1700 
WtL BAlllTT 6 7 73 I 5OT. L KHT. 5 &0O fwh, 
0P£L I tOO MAHT* 70 71 [Mb HI -.n il* -flhi 
OPEL 70 77 [flrWL HI BtoHlR ■'iptrtid 
0*1 L 0.E 68 7 J coatt H' 1 fSO "Wifi 
HTJCFOT 30*,.,^t« maRp!s-M 7 4 
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piNFO 70 73 (Jic, *' .ttoiNiL 
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P ljFMfiUTP 55 .'1 I'- TH F|Vp. 'MllN'ft 
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NMUtlAC flMKSl 56 73 h- ^8h jk: OFn ip M*™ 
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PORSCHE. t?A 3 5- 78 
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RfHiUU ) 7? 77 V 111 ~W»R in L* C*r 
RENBULf I I B 6? 7 J h —ym , n. i |i>1 

8EH8LRT 1 Z M T 7 [-j,iprs j. p.i* 

RFNAUIT L 5 L7 d FL ?5 rnwhls-. 7 1 ?6 
RDftHlMNER -ft SA’ELLirE 6H-73 H — 

Bft.LS 80>Ct SI*' CUif! Brt'lltv S t? ='*|b»hi V 
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IfU 46. 9ft 65 75 i>iiP, *1 41 iwKto-i 
Ml It 48 I i [w>'i*i ngM 

SAAB 94 77 7* Pp p ' .m*K .ftC, 

SA*E r> 7 76 L0rt.ii iPp-,1 a, T-: N-pr 
6NI1TI ftR 7 ; [W»n *• -Ui. | ) J Jt 1 rranJHl 
Sj 94.RU 7g 77 irwa.L HI HaMaK 

ItlNBI*** JftieiNE HSblWl ? i 4 A tfpr 
SUNBEAM 7|t.|9 — r a-nl -:! '*I.F f l,-,.;i 
HHNIr. CTO. LF MANS hff n,-.aiiH< 
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TORIM) A o 7ft .,1 -.(briT -rr I. 'r Vp-. -p^n 
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TQ60EA COTfiRLA SB X* V HI h»<NIl 
T 1*401 A CCMOSL* 3 5 F 7 pL if.. ,^,.j 4 K«PJ 
1 1)71)1* CHOMA 5R ,'5 ICwrX 6- 4 III iHiFtoT 
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LOOKING FOR IDEAS ON HUNTING, FISHING, CAMPING, BUILDING, TOOLS. ETC ? 
CHECK THESE LISTINGS. THEN USE THE COUPON BELOW. 



WORTH WRITING FOR 



100 Toots, loots an d mors tools 

A|] 1 06 images of the U. 5- General Supply C^rp, Filk^t wilh t<>p. 

name tools and handyman suppli-rs — 6,000 of them! Discounted prices, 
too. 43 . (JO {rcfim liable on first order). 

102 Knowing your car inside and out 

Here S a tolurful I & page-booklet from Dayton Tire Rubber Company 
that's loaded with diagrams, pictures and desurfotivi 1 information on JlesI 
alHnut every aspect of Vonr ear. Fryni tires- and brakes to ignition and flld 
systems, you'lf learn hum- to find what is wTyrgand how to make it work 
right, A wealth of information tor just 5Gt, 

103 Many folds 

Eifolbr-nck has made available an informative, ea^'-ttvfciul and under* 
stand brochure on intake manifolds and accessories- Covered are new 
s. p. Two-P product lines of economy and performance intake manifolds. 
Details and specifications. Application recommendations. Included is an 
insEallalimi brochure, embroidered patch, iron-on transfer and deed. 
42.00 

404 All about oil 

Different motor oils arc designed for different operating situations. 
Here's an informative booklet to help you select the right automotive 
motor oil for your needs. Free from Quaker State Oil 

t&5 Tune-ups mode easy— 

The Informative new booklet from Wells Mfg. Corp .. makers ofatitomn- 
live electrical and ignition system parts, gives step-by-step instructions 
for tuning your tnr. Inchidcs detailed information on elodnmir ignition 
systems for most Late model cars, a* well as a section on conventional 
ignition systems. Free. 



IQS Catalog of hand tools 

This 60-page pocket-size catalog from Diamond Tool and Horseshoe (fo. 
is packed with illustrations and details For their full line of hand tools. It 
includes wrenches, pliers, snips, nipper*, screwdrivers, and outdriven, 
plus special tools for electninic work. Free. 

107 Tape Tricks 

A fuD -color £&-page manual from Trlmbrfte is loaded with ideas for apply- j 
ing custom ypI [-adhesive tapes to your car. 1 1 ere are all the customizing 1 
"lurw-lci” tricks for do-it-ymirHcll pi n-s tripping, stripe kits, murals and 
other self-adhesives. S2.00 

10S Stop Choking your choke 

You can keep your automatic choke working well if you check it period- 
ically and maintain it properly- Gumout show* you how in an Informative 
20-page 1 booklet hllcd with helpful diagrams. Free. 

109 Facie about shock absorbers 

Good shock absorbers call help smooth out tlinsr bnne- jarring humps and 
holes in (fie rowd- Tills brochure (rlls all the details about KYB Cas-A-Just 
-tank absorbers, including how they differ from enliven linn ill shocks. Its 
free. 

110 Vour opportunity 

Tidy Car, Inc, would like you to have an interesting 14-page book that will 
Introduce you to a unique business opportunity. The book ■will let you 
examine first hand their product line along with a proven way to make * 
money. Arid it’s free, 

114 Keeping « cool air 

An average automobile develops enough beat to keep a five-room house 
warm In winter, sails important tohuve a good cooling system. A LS-puas 
pamphlet from Slant tells ywi all voni need to know to keep your car s 
ending sjxtein operating smoothly. Chapters on thermostats, p return re 
caps and more provide useful information for any ear owner. E5£, 



New Perfect Circle 
Speedostat’ 
Electronic Speed 
Control has all of 
these features. 

\bur right foot 
doesn’t. 



Original equipment quality. 

Built by the company that invented speed control 
and has been supplying them to cor manufacturers 
for more than 20 years. 

7 Accel. 

Lets you accelerate without using the gas pedal. 

Coast- 

Lets y o u si aw d own g radually wl t hou t usl ng the bra ke . 

9 Resume, 

Automatically returns your vehicle to your lost 
pre set speed, 

Easy installation. 

Can be installed by a do-it-yourselfer or any service 
station or go rage. 

A a Now available nationwide, 

Ask far It at auto supply stores, new car dealers 
or moss merchandisers- 
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Saves money on gas. And speeding tickets. 

By holding your vehicle to a steady speed, uphill or 
downhill. With your foot off the accelerator, 

Makes driving safer, less fatiguing. 

Lets you sit back, relax, and really enjoy driving 
again. 

Fits almost any vehicle. 

Can be installed on American or Imported cors, 
light trucks and vans. With automatic or standard 
transmissions. 

Extremely accurate. 

Regulates road speed instead of engine speed. 

Reliable. 

Solid-state, electronic design. 



Perfect 

Circle 
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IIS Stretch Ihose mllH 

Iseytab Seven, the engine oil coobnt/idditive that reduces heal an fric- 
tier?, ran improve your car's efficiency- Independent laboratory doc- 
umented imp.ritf.cd milu^L' — as much as 4.5 mom milts [kt giillnn of 
gasoline. Free brochure and button. 

113 How'* your body? 

Winter can bp rough on vour tar, stj VVoodfall Chemical offers some 
solutions far minor body damage. A manual with easy to fallow msiTuc- 
Ei mas- and pih a! ns tells how tn fix rust-rai ts , scratches; and den t S. Only 50f . 

114 At super way to sand 

The new Industrial strength power tool abrasives from Carborundum are 
cloth-backed and resin-bonded far longer wear without tearing or dog- 
ging, They're available in belts, discs und sheets. Get all the facts in a free 
pamphlet- 

115 torch Guido 

The Iferiunirinlic cutting and wrlding iorclt is a Versatile funr-in-cj[ie 
workshop tool— it can lie used for soldering, brazing, welding and cut- 
ting. This 8-page guide gives many suggested uses to get you started On 
challenging now torch projects, Informative and free. 

11C Your oil questions Answered 

ShaltT Histone offers information answering common questions about 
muEor nil. Coven viscosity, additives, sludge and mu fa grade nils. 
Free. 

117 The taming of a screw 

New Britain Tools would Sake you to have its lull line catalog. In tt you will 
find KXl pages giving photos and complete specifications far river 1,800 
professional quality tools It's free 

118 British sports car parts 

Sitnd/fibcrgbss body panels , uphalsterv, carpets, tops, wire wheels, 
grilles, bumpers, wiring harnesses , headers, and exhaust systems, me- 
chanical parts, rubber trimmings. From Sports Classics far S3. 00. 

1 Ifl Tyna In 

A cram course for Shade-Tree Mechanics, a full illustrated 4. color tune- 
up guide he* the do-it-yourselfer is now available from Stewart- Warner. 
The 30-page guide gives complete delaiU for nil types of auto work rang- 
ing from minor repairs to major tuflC-UpV All far $1.08. 

120 Gauging the Paco 

Stewart- Warner's guide to instrii mentation is one of the most compre- 
hensive booklets ever produced on the importance and use of automotive 
gauges. The 31-page brochure tells how to select the proper instruments 
far uie kiud of driving you do. Wlmt a great deal far $1.00. 

121 From the freezer to ih« oven 

For quick cold-weather start* and hot-enranc protection, ask for the mo- 
tor oil that earned its n nine — S hell Fin* i? let lOWlil all -season motor d. 
Shell would Like ytju to have their free brochure on this quality motor 
oil. 

122 Today's gaskets 

Ffrl-Fto, Inc. „ rtiartu^cturer of quality- engineered gaskets, offers an in- 
farruiitive l^-page illustrated booklet covering gtisketa and scaling num 
engines. Good tecbruckl and Ixickgroond info on auto gasket*. Only $W. 

123 The Wright Way 

Handy guide to Wright Took" socket set applications. Included, are de- 
tails Erf (he line of socket seta and advice on u*es in your home, auto, on 
garden equipment, bicycles, appliances, etc. Free. 

124 Give your car TLC 

basic Cur Cure Ulus (ruled is a complete automotive rndntoiiAncr aid! 
repair guide, [nit you will Hud lists of tools und equipment fur every Job, 
professional tips und 800 illustrations ill contained In a hiiudsomr 500- 
p,igs' book, From Saturday Mechanic and il's 55,95. 
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Box 4718, Sandusky, Ohio 44870 

Put*** 3*4 tl-iArt 1 p*cfis« -hf nann ehacKsd bata* 



U 100 
a 102 50C 
: I 103 52.00 

□ 104 
D 105 

□ 106 



□ 107 $2,00 
U 108 

□ too 

□ 110 
□til 25* 

□ 112 



□ 113 50* 

□ 144 

□ 115 

□ 118 
D 117 

□ 118 53.00 



□ 119 51.00 

□ 120 51,00 

a i2i 

□ 122 50* 

O 123 

□ 124 58,95 



ToIbI Hmu ‘equQNlod 



125 AH ihe power 

Black and Decker would like to offer you its 1979 consumer product cata- 
log- In U you Wilt find SO pages of color illustration* showing power tools 
far home and garden, acceiuories, the New Dustbu star ana Workmate. 
And it’s free 

1 26 Do It with tech 

VDQ would Hike you to trows* through l heir 36-page catalog and see 
their complete line of automotive instruments, The catalog give* com- 
plete details and specifications along with a good description on how to 
use the ins I tu menls. Free- 

127 See yourult 

To help you keep your oar looking its best, Thompson International, 
makers of championship car care products, would like to offer its brr> 
ehure describing their product line. The brochure include 1 * cleaners, 
polish es, waxes and other products to protect and enhance your tar. 
Free. 

129 Finding your way 

Here is a 16-page booklet from Airgutde that will tell you the difference 
between rainpfLsses, how one works and how to put one in your ear 
Included is j.fl the 'do's and don'ts" fur a correct installation. Free. 

1 30 Service your ignition 

Here s a 25-page, fa II- color manual on Ignition service from Fr,m Corp, 
There's a special leatu re on high-energy ignitiCTI systems, including com- 
prehensive trouble-shooting instructions. Plus, you’ll find features on 
selecting tlie right spark plug, setting ignition timing arid mure, just 
? i .00, 

131 Solving problems an th* road 

A -10-page jdove [umpartmtmt guide tells driven how to spot trouble 
while on the read and .solve it. Featured art* I rou bl e-shooti rig tips for 
dozens of common cur ailment* and proper maintetiance practices. Also 
included arc sections on safe driving and fuel saving. 50f from Fram. 

132 Take the hassle out of your car maintenance 

Siivc tim«. money and (rouble when vou keep your car's parts clean ami 
Inbriciilf'd. Here* a guide* from Gold Eagle illustrating tfmir full line of 
automotive products , including Inline .mis. seafers, engine cleaners and 
more. Es [dal ns h o w to u sr each prod uct to keep von r car nj nn mg s mouth - 
ly. Free- 

133 A money saver 

Fix almost any part of almost any L 1 5, car {1974 to 1979) with help bom 
the new 1 979 Motor Aufa ffapnir Manual- Detailed, xtep-by-stepfaslruc- 
tioni, plus hundreds of illustrations and diagrams make (bis comprehen- 
sive volume a red money saver, Over 1.300 pages of professional guid- 
ance. Just $14.95. 

134 Toots lor the mechanic 

A H4-pagr cataJofl of hand tools from Channellock, Inc-, gives full infar- 
mgtiem about their popular tnnguc-and-groove slip joint pliers, precision 
cutting pliers, adjustable wrenches, screw drivers, hammers, tin snips, 
clamping tools and more. Free. 

136 Maintenance Guide for Heavy Duty Vvhiclt) 

Light recreational and utility vehicles wurk horsier and drive hotter than 
conventional cars. Frequent checks and extra precautions arc in order. 
Here tv a check list of maintenance tips from Pu rotator. Free. 

1 36 Blow th* Horn on Car Than 

The Sfanie Srntry protects yrsur vehicle from theft by literally blowing the 
horn on anyone who Intruder into (ho ultrasonic field it emits tree 
brochure gives all (he details on ihis new car theft protection. From Delta 
Product*.. Irtc. 



This Coupon Expire* duly 31, 1979 



□ 125 

□ 126 

□ 127 

□ 129 

G 130 *1,00 



otal mono/ far pricocf items 5 - 

Sorvico Charge 5. 35 

Total money enclosed I 



Mflfrm Prifl] — 

Addw ss 

T&wfl ^ Sl*t# -- - - ■ - Zx> Cod* 

(PUjs* s*nd cash. chocK or morwy wd«r mad* oul to POPULAR Mi&^ANlCS. No Slcmp*. ) 

Note: Popular Mechanic* processes your requesls lor the above Information and forwards these Inquiries la th* organization making 
th* offer, Each company mails th* material directly. Your order will be on Ita way to you within 90 days. 

Pqou\m u*c tun It* !• • puulkraligri *1 H**r*t lltgulTH. a division ol M» Hunt Corpor *tl «L 
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3 IB' SPEED WRENCH 




This new,, 
unique tool 
lets you 
work easily 
In those hard' 
to ■ get - to* 
places. One, 

11 11 squeeze ot 
the 5PRENCH 
/turns the socket 
90*, Perfect for 
automotive, electron' ' 
ic, aircraft, marine, diesel engine, 
plumbing and home maintenance 
jobs. Ask for SPRENCH at your 
local hardware outlet, or send for 
yours today. Only £21,95, plus 
£1.50 handling. 



USE WITH 
ALL 3SB* 
SOCKETS 



n 



SPRENCH 

21133 Costanso St, 

Woodland Hills, CA 91364 

Send me SPRENCH Speed 

Wrenches at $21.95 ea., plus £1.50 
handling per order 

■ICaliP. riaiasnis aCd 6% sales Hi.) 



Or, charge my VISA 4 


£ splratlpn ctate 


or master Charge * 


eipdr alien date 


C-radH card signature 




Name 




Address 





dH State Sip 



CAR 




guide 



YMr.'Madth 
Cara tnvolv*d 


Oeecilprtsh of b*kn:r 

CwrteiPrt Mlart 


GbevTDlel Chuveiio 


causing fluid hse*. and km of Prom 
brakes Reroute vno 


IMS 20.039 

Owme&to 98. *8 


Mis4tgn*0 Dransntauion dewoahm 
sw-ICb ^dueling rdd may permA 
Ihrotlle lo stay open wi-en acceier- 
alor is released WeuAg-o rod 


1W: JW 

CtwvroW with 337. 
Mfrcu -in an^ee 
aitl 4V carbureter 


Cruise Muler tbceHtraldr chain 
may ealch jveye-niing llvraila dos- 
ing when Acrteraia pedal il re- 
leased .( fepev accal tr&iot Cham 


i960: M,4#1 

OkJsmo&ie G0, 9B 

Crulfl* COOabl 


Hrproperiy torqued Cruise Control 
stud nul may iesu:i in loss # 1 mA 
a .!d p*rl Uiratlle condition when 
tifuko* ar* applied rnsiflill #r»d 
tuxnfve nur eorTecity 


1300; 3P0JW 

Chowd*! Steward, 
Carnaro, Chevy !l, El 
Canviu, yuick Spa- 

L-dl. SKylaik Horn ac- 

T6mp#*i. Flirted 
OkJsmotJilff FI5; alt 
with L-* or L-d en- 
gine. Monsfec cirb- 


imerierentt ot cflitwrelor ttvonia 
lever wHh Uvoltle -etasninq clip may 
prevent Ihrextle dosing, when acoet- 
uralpr pwJili It rvle^sod 
Ihrolinj Mvev 


1W; 12, 1H 

Pontiac Tempest. 

Firfr£>rd wilh Sptxl 
sUKirlng etuxi 


Undo rwpig hit ilwwig wh*el spoken 
may break end pull loose tam re- 

lainmij m or kick ring, tausung Sti-in 
injj loss fnsIpU .now wheel 


I956-&5. 7,955.379 

All models with 4V 

Quadrate! ciiib 


Fast-rdte cam may break apart, 
causing ihiwM to sites open In- 
sra.V new t&gt->dh cam 


196WS;i1W7 

Chewoiet Chevy il 
Nova with 4-speed 
Sransmiseton and 
(Ipgr-mount consc* 


Vtang eNh-palcom decal may be 
present Inatefl correct Ooctl 


i960; 176 

Chewetei Standard 


Oeleciiv* 1*6 r(*r *«f may hfev* 
been installed. ■Beprace toe* 


1K0: 4420 

ChevrUliH CerveilH 


Seel belts may nui lalch securely 
and seat-boll locks may break, te- 
r=rjj,V now soar EwiT assambkos and 
new sear-ben Joe* forks 


1969:2*017 
GhevrOlel f j|i ■t-Eo sin- 
kon wagiyi; Pontiac 
Bonfl*v +.i Calaliha. 
Eiocutrve 


Muarng loft ifrsr ll»f-pan llll^r 
plale may a j Cw dusl and avbaust 
fL-nos to onlrir car AniTaii k'Sitr 
pfatB. 


1S&9; m 

Pomiac Firebird 


Incorred rear brake hose may 
cause Huid k)« *nd alfooi braking. 
MsfeU ctrrpcJ h0*4. 


1070: 1300 

Pontiac Tanipettl with 
ftv'fll-Hlei C I'tjirit ami 
2- spend stun*. 


Incur red Ihrottlayalvii rad dip may 
keep throttle tram- reluming Id idle 
fn&r&J! currecE parr 


1*70: +S27, 6ulC* 
LeSabre. Wildcat, 
Eeclra. Riviera 


Wheels (IS *6 in.) wfth Oeteoliva 
welds nmy have been installed- fh- 
jhflft new wheels 


1970: IT 73. Buck 
LftSdhur. Wildcat. 
Eieefta, Rjvutft 


Power front (ksc-txana «o$b may 
be chafed, causing Hud «.? and 
anecting brake act on Modify 
ftose-lrryne area 


1970: 2574 
Pontiac Tempo*!, 
Qr*nd Pri* 


Defroster operalion may be im- 
paired by maHyndiDPi pi wleclric: Cif- 
cn;i. Modrfy eieclnc c.vcurt 


1970: P 0.9 17 
Buck Skytiuls, Spotl- 
wagon, OS 


Bent carburetor thratlie cable may 

prevent Ifii-ulUU OOiwng kl&iaa new 
CabJe 


1970: 16,71? 
Chevrolet Ghevei* 
Manta Carlo 


lneorr*ct de«i tofiatt correct 

d# cai 


1970: 14D6 
Ponliac Firebird, 
Trans Am 


fdie-slop Bdencad brackei ngi rtuy 
inteHere wlh Ihrollle closing. Modi- 
fy afflecKK? area 


1970: 4000 
Cnovrolel WiKjOn 


DelecEve jack pad may allow pc* 
tu slip, flepfsoe ftdO' 


1971: 12 f SM 

Chevrolet Standard, 
Che vail*, Camarp, 
Nova. El Caminp; 


ThrOiH* <bd to ihioille lever retain- 
ing clip may be incorrectly installed, 
caching Oilen Ihrdltle OCnvi'iOO. lo- 
sraiV newly deseed drp 



PonliK LeMans Fire- 
bird; Bu>ck S^ylam 
Oldsmobile F-B5— 
mode-ss with L-G «n- 

gUBL 



1971: FKKJ 
Chavrolel wagon 



Medliva bumpe* 1 pack may allow 
|dL', to sap r'.TJjfllT TOW jidr. 



1371: 15.000 
Buck La5ahre.. ten- 



Burr an hester-coniroi support 
bruci.L’i may cul headkght wire, re- 



THTModila 
Cin InvalHd 


DnctlpOon ot Dated 
Ccrreclnr* 4 c If -on 


luh onTX Hctrfl 


Haling In ihon circuit end lir* M- 
eurere w<nng 


1*71 ; w, 9W-. flMHdn, 

Pon«K, Oidi'nobie — 
rOflMiar-iija cars wflh 
16 1 *- in wheels 


Wheals rney CrtlQk 61 Hm. RtpfmCt 

wheat] 


1B71-72: 3* O.tfOQ 
Chavnoiel Vega win 
Monoiet earbufeto' 


Idle-stop soleno*] bredkal may 
break, causing p*ece lo lodge and 
keep iru one m o^*b position ffy- 
s la" new bracks* 


1371-72: 526.00b 


Raar-aile shaft delecs may can&e 


Chevvomr Vega 


vahcla 10 bo bom Replace Aito. 


1*71-79; 3,7*7, W4 
CftevncJei Bi&ceyno. 
Bel Air . Impdla. Co 
price, hq.-ih ae Caiuii 
no 

Qi flriOvilki , Btrick Lu- 

Sarbre. Cenlunon, 
tiecba Hivere Olds- 
motMle 66, 36. 


pDr.-ubaiy Ihal on unpavod road a 
alone may lodge benween itwrmg 
coupang arid h-ame cmedei-Jng with 
sleering. tnttali pretacAve 


1971H: «T^21 

Cadillac C cars iejc- 
cepl Eldar ado). 


Lack *1 ne^ing-lihkaae kj*i Ubn- 
cii"t may cause idler Id bnwk and 
aflect oontrol insfaV g r e<i se ftlUng 
and kifyteate 


1979: 475 


Tiwd-sear lap bell may be 100 


Cht-vrulirl Pq-‘1,uc 
B ulck wagon 


short Jnsra.V correct ASnpfA 04* 


1*72; 149 

RivIOtA 


knoorrecl eleern^-gear eaumCSy 

may be present, causing sleenng 
leas frrxlnti ng*r \}nor pfy. 


1*73j Tifl.WM 

CnovrcmSI Vega wlh 
L-1 1 er.jne and TJ 
csroureicr 


Frequo-nC and sever* *shau](-3y*- 
lem tjackiire may weaken muhisr, 
causing heal Horn mutfter to ex- 
pand fuel 1 n ai may spiK and ignna 
Irnftit nqw .'rn41^r end 1 dfher tya- 
l*m componefifs 


1972. 309 
Ponltac Firebiffl. 

TrOrt? Am 


-"correci we. nieni J icar.on label Jn- 
jjaiT cor reel label 


1*72: TH2 
ChevKMi Nova, PUfi- 
Iik Veniurfl. 


Dufachve rear-aiH ehafl nwy lail 
Reflate steft. 


1972: 41,711. 

Suick EtecHro, Awtere, 
□IdamcOle 88. 98. 


Daledive pit mar, arm may lail, 
causing steering lose. fmtaS car* 
reel pif nan arm 


1972: IS» 
Okramobile, Pcmliac. 
Chfiviolal— smnd6rd 
an* models. 


Fwt-seal adiusler may not slay 
engaged Ins fan new edjuafer 


1*72: 7072 
Clipviolat Vega. 


Incarroct grass vchido rahrg Oar.jii 
fnsisu conro^r Ok ai, 


1*72; 42, MS 

Ponhac Grand Pni 


LdOQ4 rcta-ior may abow banory Id 
lip and causa shod that can atari a 
lira. I'njri'J new retainer 


1*72: 37JM 

Cadillac Calala Da- 
Vine, Butsuqham 


tefl rear-asle shalt may be ioq 
iLing, hntedenng wbh dfterprtlial 
crtiK* sh»h and auiing pwn«iur« 
wear ml rear wheel bearing Re- 
pi'nCtf a *rt 


1973: 5*# 


i near reci cerbuitloi ihraltle cab» 


Bux:k Fbviera. 


may fvcvrnl Ihfflllle tMififl FT# 
fVece cahif) 


1973: 544 

Chevrolet Npva, Poo- 
Hac Veniura. Oldsmo- 


improperly torgued steering arm-io- 
cakpor Jinchor bracket boms may 
break, and lod^e m taut brake -o- 


bHe Omega. 


tor, causing wheel lockup rtvque 
bofts property 


1973: 155,41* 
Chevrolet CneveiH, El 
Cirnioo. Pomiao U 
Mflsl*. Grand Pns; 
Buck Century; Olds 
Cutlass fiMC Epmni. 


Steering linkage may cwvhr1rev*l, 

causing severe tant-whfter toe-in 
thal can wear out rues, damage in- 
ner ae-rpd *ns lead io 

105$ 01 sttfoonfi Brttat JftJWt IC«en 
arm stop brackSr. 


1073:330 

Chavrnlei Npya. Pgn- 
liec Veniura. OldHnvk 
b*e Omega. 


Impreperty icsqswd loft Ironl upper 
cohtrei-arm nuts may break caus- 
ing loss cl Steen -g ccocroi forqee 
nun property. 


1*73: 144 

Poniiec Saian and 
Grand Satan wagon 


Incorrectly wired rear-window de- 
log g*r oodd raatlunction rtew*e 
property 


1973:663 

ChevJoJ*i cheveiie, 
Cammo. BMC 5$n*K. 


Soer-beli warning sysiern may be- 
come inoperative Mooity. 


1073; 30B 

Chevrolet g*mfcro 


Delechve pacing- tra** pawl may 
break. aJtecling l^aAing ab*ty fl*- 
piate pawl 



I'Pj’ease turn 1c pm* 2*8) 
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USED 
IN 

AUTO 
SHOPS 
WORLDWIDE 



ORDER YOURS 



MORE THAN PAYS FOR ITSELF 
WITH YOUR VERY FIRST BRAKE JOB 



For the "Professional" and live H 1 Do-It-Yourself qt * 



<ss£< 



flt o featured in 

PM GARAGE 



October 1978 



The MITYVAC* Brake Bleeding Kit is a handy tool 
which provides a simple, dean, and quick method for bleed- 
ing automotive and truck brake systems. 

The kit will bleed all hydraulic brake systems including 
those with dual cylinder systems and caliper disc units. 

Operated by one person. Just set up the tool as shown 
m the photo, pump it to create a vacuum, then loosen the 
valve, Draw off fluid until there is an inch or so in reservoir 
provided, then close the valve, pour fluid Into the master 
cylinder and head for the next wheel It's simple and It really 
works, 

$23 95 

plus $150 P-H 

C*lLloFrui 
add BW SfM»T»i 



QTH E ft USE S i t hbfi M IT V VAC* kit cart also be used |o 
deal n crankcase a II. s mply gas lanks and pump an lyptj 5 
of livid by vacuum into reservoir 



Plea&e &ond MlTYVAC BtaM? Blooding Kits at $23,95 each 

Tax (Ga. only) ... r - r - r 
Shipping Si .50 

To! a I 



THE ULTIMATE TOOL FOB SLEEPING 
ALL HVDCAULIC BRAKE SYSTEMS 



TODAY 

It coupon has been cut out, writs to; 

P.O, BOX 725, CUCAMONGA, CA. 91730 LT.S.A 



Chock Monny Order Credit Card Visa Master Charge 
Card Number Expiration Date 



Name . 



MlTYVAC* rkk I«rsltf 9 tri»iilnmirt Eniargo*] . Inc , tiiwnon®*, Cj Lf % A fflSYfS 



Address _ 
City. Slate 




SAVE MONEY 

Aissmblu cur uniqwt Turl 
Riri#r Trictof K , I fluy Uf. 
igrydimr. CmJogul <ir 
UKVttfiKlIci' +mJ eiM - s.sa 
BmM -et-yo u«ili " Pliiti - JJ.Cfl 

irEhunrftd nil )flv ttUfthlt* 1 ) 

PMSftT CHftrbUffl.WI 53012 




CQ ra 



BUILDING A BOAT T 7 

CONYf RTIMG AN OLD BOAT , . , . x „ 

SEND FOB QUA DREAM BOOK \ ^ 

from hn* hii'g* Id t ■ .'!■■: #<t*clroniti ilur rnjiiwprd. 

I'itaird A tilling c**t 1. reuU imu «i iniHig ih# i, mill m»nn* 
Hbim ctiTijn, mItlIl.i: by in lot qi.ii.1j. pnrlvminct and 1 
PrtM. 

m irtu'i" ..I Ht^i 



|K», lift 4 |l i'l-J l< 



UAHlNiF M.HnrhcAhTS iNG. 

U* Lr U a 



•mt -ill I i‘u :• 



WHAT? ME 
MAKE SAUSAGE 
WHY NOT? 



CHEAT SAUSAGE UCirUAKD MEAT CUllW an 4 

li. i>-i , ii .-.I 217 fug* h>‘"k wi iifrni ky t i*i**« lm tMiTW 

■.M ii**' Uki rtL p#i f N EE vjpph,, calakag Imi bulk prici? 

I'quipm^nl ■ , iisii-,l| 4 vk Win* ft KliI.t, C-o Un-pi I tObJ 

Cranr flufUl.. H^n? 



Use 

Zip Codes 
When 
Answering Ads 




Electra-Fan solves the GREAT 





l&BRr. 

PROBLEM: Belt-driven fans; nover stop in fact 
thr?v work hardest when you don t need them 
, il a 1 1 ro bbi mg you r paw r.?r. g u zz ling you r ga S 
and wearing oul your water pump bearings 

SOLUTION: Electro Fan. This Efficiency 
Expert in engine cooling knows when 
to quit Once you've sot the tempera 
ture on its adjustable thermostatic 
control, the Ian runs only when you 
need d -not all the time. 

Which moans you can put tomor- 
row s cooling technology under 
your hood loday and get 



* improved performance 

* better gas mileage (up to 
I5fc better) 

* quicker warm-ups 

* reduced engine noise 

ELECTRA-FAN. 

Fuel savings you can hank on, 

So got down to your local auto- 
motive accessory dealer today 
or write 10. 

Flei-a-lite Corporation 

59 i 5 Lake Grove Avg. S. W. 
Tacoma. Wa 9S499 

■ r M0f -...ivtiigii ctapdrtU £*i intlivlOual 
tfrivin^ haftiis. 



MAY 1979 247 









GUIDE 



CAR 



SECTION 




¥i*M*todefe 
Cm Inwhtd 


prescription pi Detect 
C*rr*£ 0™ Action 


11173: 0325 

Chwvrolai Nova, Pun- 
line V*flUin, domra- 
o.rfi Omega 


Seel- wt warning system may mat- 
lunchoe Muddy. 


ltn: M 2 
Butok ApoHp 


Loom rolemioo mat M ftpftpewor 
itraftfl Clevis irtpy artwt ooenNjn gf 
mail* 1 - cylinder push-rod Acfcisit 
nuts to St&CitKtiiim 


19 TJ; 111* 

Cad'lliiL Ektondo 
OfcJamobile Tonxnto 


Defective ball stud* oi prtrnan and 
idler umia may break, atlecnnp 

control. Jm!M ntiw tia/l ZiutiS 


197a:JOW 

ChwncWI Cheueio. 
Makbu. Lacum. £i 
CanlhCi. P [lulled i. 1 Le- 
Wans. ttuich Century; 
GMC Sprint 


Mailer cyinde* yeshei way o* 
mtaatrhj reautlmg m Camjge ihot 
can coles br**e Hum kWH Vto inn ■ 
paired waking fnstatt ge-ihi ( 


1973: a 15. *34 

PorttBC. dil mrxloli, 


Fuel ■ine accumulator woch ptop 
■hay become aislKSgBd a owing 
fuel to jfrt pft rpap when car ia al 
StandfllHl -ii hr* h««rd. WvKJ.'J’y 


197J:7S,0!g 
Pontile Grand P^i*. 
Grand Am 


Boon cauaeo by wiring njirnorw 
ia rrifi n r c-ui may cagap fir* m pai- 

Unger :nn , t:jrL'rten1 GbCtei/ICf iff- 

cm r 


1973: 1731100 
ClbBVToMt. CMC 4- 
Wheel -dnvo mod*hP 
with power slearing 


Sleeting- pear tdtaciimeni non* may 
louse r tausmg *ri«ic steering and 
JWIS4AP fcwa of pornirc*. TcnX/tf* 
boHs 


1972-74: MU L3fl7 

CflewAef A. EJ, F. K 
senes; PonliK A, F, 
X unti; Sl-cA A. X 

GMC A ‘usridh. 


Lfeiectivt* brake- vacuum powe r 
buoiiw m*y rosurato. rasullmg In 
loss cl brakes. tumlrr 

to praitonr &*pv&twn. 


1974: 51 46 

Uirli'iir.itiilfl Cull.ii.-, 
Supr*rtfe 


Oeleciiw w*m Pi liOCit jpckinirg- 
t .tCitfil leal may causiny 

Mat to collapae mi'a" .supporting 
Goftend urn 


IS 74: 22,7 f5 
CttovrOLei Camaio. 
Ponliac Firebird 


■Movfinw: ol driver seen may >ub 
wir ng ngnition mtonock jndtor pow- 

(ir-^ii’dG-W wire harr^UH. HWH1) 

inorl and prpverYling enjnp slart- 
wig or poMf-vr-JKtow operaiicn fle- 
rourH wire nemes s 


1*74:2215 

Ctfevtofel Elat Av. Brff- 
peta Coptic* San on 
wagon 


Improperly poEiHaned rosi-oraxe 
ruary break, causing fluid leaK 
end lota of rear braket flapoiWofl 

ftr**e pip* 


1074: 12.703 
Chevrolet Nova. Pen- 
Hit Vhniurd, OlUi-nti 
bit* Omega. Buitf 
Apollo. 


Brokwt ronr spmg U-bofl may al- 
cw rear spring to lari awiw Irnm 
reur-axle aaaembly. tnale.l new U- 
bCHE 


1974; 7*2,1111 

Chew-olet A. B, F. C 
mtHb., POntwc A. B< 
F, Li stf'iiss. OteEiro- 
tiKf A. B, C Mrias; 
BrnCk A. S C, E 5*- 
ner. GMG Spr<rg 


fiorn ugpai^onlrol arm inner -PuEh- 

irtg itfainoi nut* may toown end 

tall dll, CBueing coniroi am pros* 
shah dp break and toss, of vehicle 

conlrcil iViiJa.ii hw tttaifttrt. 


1*74: 360 

Chevrolet Wcva. Pon- 
tiac Vanfj'g Otoamo- 
bito Ornega 


L-ooba sreerrig-ami attaching botta 
may break and lodge in front brske 
i cnor, causing or bks lockup lion. ■ 
an luB. 


1974; 2W 7 

CTwvrolfl'l Gdiy»Sb 


Deteclive luel line may laM, anew- 
■ng gas 10 leak on laiipipe Hepisce 
Ai aJPw. 


1*74:3454 

Clih^rnkhl Clxf^dilltf. 

Laguna 


Hood Laid) may net en^ga se- 
cvely. allowing hoort M fly cipnn 
UpcWk- tafc/i as tompiy 


1*74 ; Slit 

Cod kic Cfclait. 
Device. Brouijtwn 


Detecirva wheel coiAd lail. leading 
la Lgut o1 cccrj-O. Rtpi&Ct wttoBi' 


1D74: 234,772 
Cad. Lie, all 


Hood lalch may ruL an^aga sa- 
turtrty. Di.c»vg hOOO to fly Open 
fleet^jjr^rcA mwnblf 


1 974-75: 200S 
CCjidiM.ir. all HKfepi 
S4TKE 


Lryjarhood wiring harnesa trial 
corwrots sn-cuah or lesiraint sys- 
tem may lull BlaCugTl. Caubilg 
ah W. ihadnerrrtvi deptoymeie cH 
rnscrain: flerouie ilarnesj 



Yepr.-Miofltft 
Can Involved 


Deecripdon or D***r 
CorracIfH Ac- Iron 


Yur.'HochM 
Cera Invomd 


fitacrtptfpn at Defec t 
CwkUm Icion 


1*74: t$to 

[Ji.'ck Esin* Wagon 


Imprbperty poei toned rear brake 
pipe mfly He* tiCAM-veiy and 
break (o cause fluid leak and Ipse 


1*7*; 11,676 
Ciidillfl:: S*vtl* 


Loom stewnng shah may result in 
tofl-5 at mwnny. rprgu* jA*ll to 
ctytBcr spaaftcation 




a* rear brakee ftopctuScrt gupa. 


1*76 30371 


Defective brake oombmatwwt, valve 


1 tn\ 7562 
SutkH, c. E aenag, 
otdi B, c, E ter- 
ies;PootLBG B sanei 
with Ftocheatar 4V 

□uucT;ii|tl! Trii1:i 


Incorrect Ade^nni Vstower ever 
may pause ihrptlla to «lek in wide- 

open pcainon fttplMC# CVtUifitW 


f;hr,'jf i.’jrti Impija. Ca- 
price, Munle Caru, 
Ponlinc LefAana, 
Grind Pi.k, C*l4lm*. 
BonoeyiHp. Oktsmo' 
bile entS. Buick Cert 
tu'y, Fits) a, Eltuttii 
LeSfltvo. Riywro 


msy flfteci brak* noston nuMg nn 
atauqM stop. Rapfece yarve 


1*76: 1U1 

Oidamahtle Cullaas. 

Delta wrl’i C -uigc 
Con Sol 


Defachve servo retey rod may 
and wedge oarburato ttvgma 
open, iMtaunfi m ipu or control. 
tnsUtH oqw serra reiey mcf. 




1976: i ,266.000 
Chawolec Chavellw, 
Npva, £1 C*pwp. ca- 
miirP. imi'tin t**- 
dans and wagons); 
Pontiac LtUBot. F«e 
b 'd CaLakna Boruw- 
yilkr Vgniurk &■ a r<i 


Gan vipprt may ei :i v? power -brak* 
booetar, cauaing detenorium of 
diephragm and toit of OMke-pow** 
aasisi (niia.S ipo cM cfwcoal Mar 
in veotupn Jn# to P*pfure vaporj 


1*7E: M.Bfll 
Chevrolet Kuyb, Pon- 
liac Ventura, Bu»ch 
Apollo, auvnubwh 
Omega 


PMWC1IV* (rOnJ-SLiifioflaiOO Ow*(- 

cfiriirni arm bracked, ndy CBuee 
toss ol sieemtg Ftew&d nfifecnd 
NH 


1*7(5 352 

Chevtalai Hpva, Pun- 
net Ventura, Puk* 
Apollo. Odemobto 
Omegfl^^S do d mod- 
els with DuLkei seals. 


Dalocliva kxk may pavam *n 
gagarhaad a Epet I/hjmH new ^ear 
tocA. 


Pda. Otdimobil* Cul- 
Iru, M, *0. Omoga, 
Bmck Skylark. Ls- 
SnDre. Efectra. Cm* 
is ■ CaMii, CfeVkie. 
BrouQham foxcept 




1*74; J*a 

Cnevriw V-oga, Pipn. 


Incorrect lire pr«HFi deoai inid* 
proper doctf 


ludl iryMIKVij.-CHC 
Sjv n t 




liac Aslre 




1*77: 13,249 


Oolective wheel may toil, csiueing 


1976:257* 

Buick La&ebre, Elec- 


DMucSivb whBBl may lull and Cn*M 
Lo» flt eonmei |trar«2 new wh##/ 


Chevraei Camaro, 
flinva 


toes or ecrvirck daplacs wheal. 


Ire Uldf. nop ifj SJ) 
Pontoc GrandyMe, 

ntniiWville, Cd(ttl,ua 




1977: 1-5,464 
Chawofet CurveCla 


Nohiiandeio horn-buiibn cap may 
retk&ta injn Imp drivers ayoe fle 

(Mice cap 


1*75 239, *22 
Cnevrofet Monle Car- 
lo ChavBlkt, El Cam ■ 
no; Pm ill.* LeManti, 
Grand Am; flunk 
Century, ftegal, Ofc*e- 
mobil* Cutuii*: GMC 
Sprem. 


Oelerive rea;-aide-ihai1 outer 
tmaring eo lW CAu» IhiJiing of 
roar-dHla afum. altoeima vanide 
ojrtwi fiapieue MifcsobM 


1*77:244,04* 
ChflvroM Monte Car- 
lo, Mfl'iDu. POffllK 
LeMAns, Gr#nrl Pni. 
OWsmobrSe C id lass; 
Buick Centi^y, MegaJ. 


OUecby* rogr-atoo limit may 
break, causing la* and wh**! to 
romp oft ffepfec* 02 fe 




1*77-7*1 31,979 

Ctfevrolet Nova. Pon- 
tiac Venluva. OkUmpu 
o js Omega. BiwPk 
Skylark. 


Cafeaiv* raw- aula shaft may 
break, allowing lire and whoa Ip 
ctotoe *tl jfta* 


1976; 11,0*73 

ChnvriTjei Ciurmro 
wisi 3S0 tu dh ai> 
art- and airDondiiion- 
Hig 


F'fljLici# Hit &mot! m*v ahaite* , re- 
Kdtong In hazard to mechttnct 
working tindar the hood wth on- 
■q -ie running Aepioce tan 




157B: 1 r*6 
CadilLw: tfeVfee 


Dflfediw wisashietd wirUfer reser- 
voir may not nirum wephtog fuiU. 
RepHaca resarvorf 


1*74: 3049 

ChavToui Camara, 


Lorisfl steer-rg shall may geparale, 
rdEiulling n slUBfing Gass. Rtiffgnitid 
torm#ctton» 


uma. Pom atp Fire- 
2e¥T. iiuirt. Skytirli, 
Aj»Hb 


Chevrclol Maflbu, 
Ma-.Bu CUMkl. Ubrthf 


Hear-wtwol o**nfer may come 
tooea, Lousing ftmd Loti and lit ad - 
in* toir-braks Bdion. fleseedme 


1*75: ffl.flW 

Pont uc Ve^r j; a 
OidsmobM Ormegn. 


Ddlocbva catumdior Ihrotoe-cabte 
condud miry cauie ihro*t^ to idik 
in open ptHbiion Replace rrvotot 


CialO, PiifUiiK Lo- 
Mans. Grand Le^Aans, 
Grand Am. 


tyfln<fer 


fluicK Aix-in 


CiM 


1974: 4504 


&Mpciive rear- wheel mounting 


197S:H,6dT 
CIwvti.WH Mpn^ 


Weak spare-lira laatsne r s may 
Simp in a collision, CBUSJng «pato 


Ak^U mmfeU 


bods may tall end cause too* cl 
whM Rapnca bcdi 


£ + J: Rmc* Skyieiir 
luHchback, Ottsmo- 
Ple StarAro 


1 re id enter passenger comped- 
mart! Fiopiaco wtfl? haavy-dUiy 
fasnwwrs 


1971: S73 
Canine s*vm 


IJefed ve conscto latoh may altow 
console to fly open in oolliBIcn A+- 
SfeJJ .n ow cooecfe 


127b: 1106 
Pomkae Grandviikt, 
Bnnnr^-ilkr 


Lett lum signs may nut campy 
with .m-HJaidg Roplaan temp as- 
\cmtny 


t*71: TOO, 

(Huicr CartWy, Regal. 


. egible lire oa^bI Rapl^ee tttftru.' 


T«7S.4«7 

SuicA LeSafe. £ pg- 
ai a, H-vmra, fcstaie 
Wagon; POrtllaC C4<- 

Alma. CMakni wagon. 


Detaoiive wtiut may Fa4. ettuaing 
loss d coniroi Replace wheer 


ia/4- 22.34* 
dwwbfet Monza. 
Fonliac Sunbird. 
OMflmMiAe Slftrflre. 
Buidk SkyhBwk 


Over wo sleerlng-snafl coupling 
may prevent proper coupn and 
imglri raHutt in blaenng fesa. Fto- 
piace coupitog 


Bonneville. Grandville. 
Grandvike wagon 




iwl: T443 

Chevrrye; Malibu, 


Front headrest* m*y nd conform 
to siiindaid rnsfa,'.' comscr hoac (■ 


1*75; tW 


Detect In alr-cushlon raslraml eya- 


MCn'iLu Cflrip, Pprtlipc 


resto 


C ad'iiec (ckoet^ te - 
nes 75 and Eldorado 
CHwanibJeh Buick 
Riviera, Eteotra, La- 
Sabre; Oktsmobik) Bfl. 
*fl antr Torortado. 


■MI may pttv+rS air cushion trprh 
luncltomng properly m a crash Re- 
place* a'efecfjL'fl module. 


LaMans. Grand Le 
Miios, Grand Am 




1*71: 223.61* 
Chovrofet Mekbu. 
ktoAU Ca to, Pwriiec 
firebird. CMakne.. 
BonnovOfe. |_aMar-E r 
Fhoann; CHdsrrxfcki 

45. Cutluia. Qripyn. 


Efetedivq' tie may break ftopiacA 
tan 


1975-70: r3J,4f* 
Cedt«c modelb wih 
fuel iryeelixm. 


Fuel r wse may delenarale and 
■sek. feeding to Mo imralf new 
eod sponger nrel cnnnechOna. 




1*71:4167 
Chevioiel ClteveRe 


Uom raa r brake pipe may lall, al- 
Icwng fluid leas anc arteermg 
brake nclitn Add ptpt restraint*. 


Uuh:k Lu Sabre. Elat 
tui. Ciirii-.iry. Regal, 
Skylark, GMC Spurn 
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Warning The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous toVaur Healih. 
















BARGAIN FLOAT TRIPS NEAR HOME 



first night out, but finally the whis- 
per of the current and night chorus 
of frogs lull us to sleep. 

Breakfast commenced at dawn 
but was a leisurely affair. Once 
packed and underway, we fished as 
we floated, catching and releasing 
small panfish. At noon we paused 
for sandwiches and cold beer at the 
mouth of a spring branch. After 
an eight-mile trip and well before 
sundown we found another suitable 
campsite. 

During the day's float, we navi- 
gated several rough stretches but 
found only one that looked mean 
enough for us to send someone 
ahead along the shore to scout a 
Whitewater chute, note the obstacles 
and chart the best way to run the 
stretch by canoe. 

Early evening of the third day, 
we reached our haul-out point, and 
Doc and Charlie immediately drove 
the waiting car back up to pick up 
the other one at our launching spot, 
Although we floated 18 miles by 
river, the two points were less than 
ten miles apart by road and the two 
cars were back in half an hour. By 
then Lloyd and I had the canoes 
unloaded and gear laid out. 

The three -day adventure had cost 
us $16 each, including ribs, steaks 
and other food, plastic tableware, 
beer, liquor, ice— everything. We 
didn't include gas for the cars or 
the fishing licenses and equipment 
we already had, But even if we'd 
rented the canoes, the tab would 
still have been less than $25 each. 

How to do it 

You can do the same thing on any 
one of a dozen streams in your 
own state. Get a local map and look 
for a stretch of river which does not 
parallel a road, or one which high- 
ways don't bisect too often. Try to 
select areas of hilly terrain; 
streams there have sharper gra- 
dients and are more interesting to 
float than slower rivers. 

Find several possibilities? Note 
the counties these streams flow 
through, and write your state high- 
way department for the proper 
county maps. For 10 cents or 25 
cents (and some are free) , they 
show all roads, bridges, villages, 
creeks, even some farm houses. At a 
scale of two miles to the inch, 
they're ideal for figuring float trips 
and measuring river and highway 
distances. 

Which boat? 

Three types of craft are recom- 
mended for floating : johnbo&ta* ca- 
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does and rafts. Light, flat-bottomed 
johnboats are popular in the Ozarks 
where riffles are shallow gravel 
chutes. These boats displace little 
water, carry a lot of weight and are 
safe for calm conditions. 

A canoe is better for streams 
with such obstacles as root wads, 
boulders, fallen trees, rapids with 
brushy undercut banks or fast wa- 
ter. A canoe is very maneuverable 
and, contrary to some opinions, ac- 
tually is the safest craft for such 
conditions. 

Firms like Old Town, Grumman, 
Alumacraft, Lowe and a number of 
others make excellent canoes for 
floating. Aluminum models are ideal 
because they're light and easy to 
unload from a car top carrier. They 
are rugged enough to withstand 
impact from rocks. 

Fiberglass canoes are also rug- 
ged, but some are too heavy. Beware 
of those with molded bucket seats. 
Many arc too low and difficult to 
get out of in an emergency. New 
plastic canoes, like those of Royalex, 
are light, unsinkablc, and Can sur- 
vive an impact that might puncture 
aluminum or shatter fiberglass. 
And regardless of your choice, con- 
sider one without a keel. It will turn 
more easily and is tess likely to 
overturn in fast water. 

Only specially designed rafts can 
handle some of our western rivers 
with big, rough rapids. Two years 
ago we took a several- day float on 
the Green River in Utah, and our 
raft proved perfect for the condi- 
tions. A raft is difficult to maneu- 
ver. however, and should only be 
used on large rivers. 

Your gear 

Float-trip equipment is simple 
and easy to obtain. You'll need two 
paddles per canoe, a pair of life 
jackets* and long nylon lines at- 
tached to bow and stern. I prefer a 
good-quality spruce or ash pad die 
with 6-inch blade and 5^ -foot 
length for use In shallow water and 
riffles. 

River nights can be cool so get a 
sleeping bag plus an air mattress or 
foam pad that doesn't require in- 
flating. If the gals are with you, a 
light nylon two-man tent offers pri- 
vacy and protection from an occa- 
sional bug. Otherwise, a light tarp 
spread over a rope between two 
trees will ward off dew and rain- 
showers. Spread another tarp be- 
neath the sleeping bags, and bring 
along a trenching shovel to dig a 
drainage ditch around the sleeping 
area. I always carry a couple of 



plastic garbage bags to pull over my 
sleeping bag if a blowing rain 
comes up during the night. In a 
water-repellent ditty bag (an air- 
line flight bag works fine), carry a 
flashlight, insect repellent, your roll 
of toilet paper and miscellaneous 
personal items. 

Camp equipment 

Essential for a float trip is a 
grub box. Doc Holsman built his of 
plywood and painted it red. This 
‘'magic red box" holds everything a 
party of six or eight needs for cook- 
ing, Make one like It or use an old 
footlocker, Into this put a wire grill* 
two large frying pans, steel rotis- 
serie rod, metal coffee pot, two 
aluminum pots with bails, long- 
handled forks and spoons, table- 
ware* paper or plastic plates, plastic 
glasses. Styrofoam cups, paper tow- 
els, napkins, condiments and all 
foods which don't require refrigera- 
tion. Remember to add a flashlight, 
mantle- type lantern, candles, a bag 
of charcoal* fire starter, camp ax and 
saw. 

A folding campstool* folded flat 
in the bottom of a canoe, can keep 
gear up, out of bilge water. Carry 
ice chests or coolers for vegetables 
and frozen meats. Gear should be 
stowed in the middle of the canoe 
but not lashed down; in case of a 
capsize it should float free to be 
retrieved downstream, A fall load, 
tied in, will make it nearly impossi- 
ble to salvage a swamped canoe. 
Always distribute the load with 
weight low and in the center or be- 
hind it. A bow-heavy canoe ia much 
harder to steer; a top-heavy one is 
extremely unstable. 

Whore lo go 

In California, The Russian River 
is beautiful but can be difficult. 
The American and Feather Rivera 
are also popular. Certain stretcher 
of the West's Salmon, Colorado and 
Green are canoe-float waters, but 
most are better suited to rafts and 
kayaks. In Mexico, try the Balsa. 
The Rio Grande* flowing through the 
Texas Big Bend country is scenic. 
In Tennessee, the Hiwassee is both 
rough and smooth. Michigan, Min- 
nesota and Wisconsin are loaded 
with fine float-and-fish streams. So 
are West Virginia, Pennsylvania, 
Illinois and most of New England, 
Qr for an off-season winter wonder- 
land when the water is high, try 
Florida's moss-decked Suwannee. 

Better yet, take a good look at the 
streams nearest your home. They 
might surprise you. iW 
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' Chickweed, 
matchweed, 
dollarweed, 
v Florida pus ley. 

There are 
some 20 weeds 
you can get just by 
r having a law r n any- 
F where in the South 
Some of these 
^ are just a pain in 
~ the neck. Others 
; like chickweed and 

dollarweed are downright aggressive. 

They creep out and drop new roots 
wherever they touch the ground and 
form dense ugly* looking weed patches 
that choke out your good grass. 

If you remember weeding when you 
* were a kid, you probably hated it All 
L that kneeling and tugging. It isn’t like 
that anymore. We can't say it will he fun, 
- but at least it will be a lot easier. 






One pass with ytmr 
spreader and goodbye 
chickweed. 



' the job this does on 
'? your weeds, we 
- don t want to keep 
r your money 

First, don't try digging or pulling your 
weeds up, you'll just get an aching back 
^ andyou'll still have weeds. 

Tncre are jusr two things to do and 
r you can do them both at the same time. 

^ The first is simply to put down some- 
^ thing that gets rid of weeds. 

And the second is to build 
*“ up your good grass so it s 
F hard for any new weeds to 
' grow. Our Turf Builder 
F Plus 2" and Bonus * S weed 
_ and feed products do both 
IF jobs. Use Turf Builder Plus 2 
* on bah ia, bermuda, fescue or S 
^ bluegrass lawns.Use Bonus S If 

T ii U A L V, l 'AV.hl ilVill tit, L \\\u 



on St Augustine and 
carpetgrass lawns. Use 
one on zoysia or 
centipede lawns. 

One pass with your 
spreader will finish 
off more than 20 different 
k inds of cc >mmon weeds. And at 
the same time, you are putting 
down our special slow- release 
fertilizer. For up to two months, 
your lawn wilf get a steady feeding 
tor healthier, greener turf. 

Turf Builder Plus 2 and Bonus S are 
specially formulated for use in the South 
and we sell them with the plainest guar- 
antee we can think of “If for any reason 
you are not satisfied with the results after 
using this product, you are entitled to 
your money back. Simply send us evi- 
dence of purchase and we will mail you 
a refund check promptly" 

We also make it easy to get advice on 
how ro keep your lawn looking good. Just 
call toll-free from Tennessee and Alabama 



.7+ 



Bonus 

typeS 



rniLmV*»ur Li»ro 
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e ast, 800- 543-1415; ^ 

from Mississippi west, 'n 
call 800-543-0091 You ^ 
may also like to get our ^ 
ublication Lawn Care' ' 
ust write to us here in ^ 
arysville,Ohio 43040. 

IPs ftill of hints on how ^ 
to get a better lawn* ^ 

imL Ui 






Work pari lime. full tlme- 
Mght ** ham* -wo help 
you every *tep □ l the way. 

No doufal About II. . ,bs a sir, all engine- pra. you can casfi in 
An (tie huge Oemafld (w Qitohltfid mei> m gne gl America 5 . 
fastest trowing industries Ybu'll he able to emrrfnand lop 
hourly rates of Irom 51000 lo Sl5€0 set hcur-awl mat s 
just tot tabor A simple t lob-up earns as tnut'i as $ 1 ? 50 Ten 
less Chao ah tau* wflrk. and whs e"iginre and kcbs 5 <kw& 
win gftj even more to The profits 

Plenty of business waiting lor qualified: men. 

46.000,000 Small Engines Are In Use Today’ 

Tiiafsihe olficial count frcni the Engine Service Ajsn . and 
one- million new engines are being built eapd month With fully 
accredited Belsaw Training, pj can soon nave me skill and 
knowledge to makelop money servicing llese engines Pensile 
will seek pi cut and pay pi *fl lo service IFtelr lawnmpwers, 
ljlters. edgers. pewer ra*es. garden iiKlots. Cham saws, mint- 
bftB^ifitiwnwites. Beneralxs, go-cans, paim spnayps. snow- 
Mowers me tist is aimosi endfos 



Pral'e^.SiOrt#* 
TOfltt And 
Equipanirt 

PLUS 



NO EXPERIENCE NECESSARY I 

Idu don't need to tie a 'bom mechanic' 0 : Have any prior 
experience-. Yflj nan mastoi this nrolitabla i.-ade nghi ai home 
m pir spa cnne Lessons are fully llusiraied sc- clear you 
can'1 go wrong, and with our tomtJiis iea-n by dpxiq meihod 
pi gel practical manes-tm aosiefitt 'Ate also sudw you 
fipw to □« Business, what to charge, where to get sui&ims 
wholesale, .ill the Aside treks or the trade you need la 
sssuie success r^it irom the sian 

Send for FREE Facts - Do It TODAY! 



NO Obligation — NO Salesman Calls! 

You risk nuthmx bv accept mm llirj totter 10 :-cr hvw 
entity you con (earn the skill* J -Oit U* inyrtOi t 1 

your irlcuntc (it a hifth-profit (ttr.tpfltf.'ij of ya tit own. 



JaH fill in and mod campon btlo*> ia r send fmlrflrf 




wi/A mffrttr and address > lo receive fait information 



by return mod, 

RUSH COUPON TODAY 

BELSAW INSTITUTE 
5106 FIELD 



FREE 

BOOKLET! 

S*ndl« yBirr 
(PH lain 1 ' 



AccM'itc 
MU-EMU 
HlKM' Horn* 
S^tlKfr CojTTiI 



BELSAW INSTITUTE 
51CB FIELD BUILDING 
KANSAS CITY. NO £4111 

D TE5, ptea&e send me the FREE dookiei that gives 
tun derails about scan mg mv own business m small 
Engine Repair. | unde<stand there is No flijiigafion and 
man No Sates-man win can v\ me 
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I 
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GM'S 1980 FWD COMPACTS 

fOonti-Husd from page JJO) 



into this car and feel it and drive it, 
you'11 see that there's no way you 
could call it a Nova — as Rood as, the 
Nova wag,” 

Chevy offers three Citation body 
styles: three-door and five-door 

hatchbacks and an exclusive slant- 
back coupe for those who prefer a 
conventional trunk. A traditional 
Chevv grille and a large air dam 
dominate the frontal styling* and 
ImpaLa-Likc rectangular taillamps 
bring up the rear, A sporty “X-ll” 
chassis and trim performance pack- 
age is available on two-door and 
three-door models. 

Inside, the standard instrument 




Pontiac Phoenix Coupe, like all the new 
GM compacts, is on a 104.9-in. wheelbase. 




Olds Omega Brougham, in the four-door 
notch back sedan style, is 103 in. overall. 




Buick Skylark lour-door Is ghosted to show 
the fwd layout and other components. 



panel is plain and austere, but a 
dress-up custom panel adds attrac- 
tive round dialer arid the X-Il pack- 
age has full instrumentation and a 
nice sport steering wheel. Citation, 
gets high marks for its optional 
swing-out rear quarter windows 
with remote controls, but, incredi- 
bly. is the only ’80 “X" without an 
available fatigue-relieving adjust- 
able seatbadk for the driver’s side. 
Also the odd, vertically- mounted ra- 
dio seems designed to discourage 



customers from installing aftermar- 
ket stereos. 

Pontiac PhoenlK 

Phoenix for FJBO comes in five- 
door hatchback and two-door notch- 
back body styles — the former for 
maximum utility* the latter for a 
handsome "m ini- Grand- Prix T|1 for- 
mal appearance* Front and rear 
styling is basically scaled-down Cat- 
alina, with a split-egg-crate grille 
and ribbed rectangular taillamps. 
The hatchback, a bit dumpy-looking 
in base form, looks better in luxury 
,+ LJ lh clothing and downright beauti- 
ful with the sporty "SJ" two-tone 
and black-out-trim treatment. 

There is no "performance -image" 
package equivalent to Chevy's X-ll 
(although a "GTO ht version is due 
next year), but the H 'SJ" option does 
include a "Rally RTS' 1 suspension 
and other functional sporting equip- 
ment. The Phoenix instrument pan- 
el, sporting lots of Gr an d-Prix- style 
round gauges and air vents, is per- 
haps the most attractive of the ’SO 
“Xsj" and Pontiac's isthe only X-c&r 
with dam age -resistant soft-face 
front and rear ends and integral 
body-colored bumpers. 

ORtsmoblle Omega and Quick 
Skylark 

No champions in the small-ear 
arena. Okls and Buick Divisions arc 
counting on their X-ear offerings to 
draw increasing numbers of luxury 
compact buyers into their show- 
rooms. Both have two-door and four- 
door notchback versions, with Olds 
Cut! ass-like styling for Omega and a 
Buick LeSabre look on the Sky- 
lark, 

Both are designed to be as much 
like their larger divisional relatives 
in driving comfort and character as 
possible, and the amount of big-car 
feel the chassis design achieves with 
such an externally small and light- 
weight package is positively uncan- 
ny, partly due to a vibration -damp- 
ing shock absorber between the Vfi 
engine and its cradle. 

Interiors, too, are in keeping with 
the big Olds and Buick themes, right 
down to the Skylark's large, round, 
“flood-lit" instruments. Moat luxu- 
rious are the Omega Brougham and 
Skylark Limited versions, while 
sporty small-car shoppers are 
treated to a choice of Skylark Sport 
Coupe or Omega SX. Buick’s Sport 
Coupe* with six-slot, body-colored 
nose, side stripe and blacked-out 
trim and taillamps may be the beat- 
looking X-car of all — but its high- 
fFitefls fl (tint lo page 254 ] 
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A Bumper Crop From Only One Square Yard of Space 



PICK MOUTH-WATERING 
'CLIMBING’ STRAWBERRIES 
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Starting in just 68 Days! 
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A ^Climbing " $tr Bwbtrry Vint I h *1 m <i m * 
lower Of Ini II ■Imcat ai big u t man| 



ACTUAL 



CAN rOU BELIEVE IT? Up lo 4 ground and 
immI as candy! Out everbearing SUGAR- 
OAOOY' 1 make* mpll Oliver strawberry var- 
ieties seem like weak irslers. 



mag me a wall of luscious strawberries 
lining one edge 0* yQyr garden 1 Mow you 
can grow berries hy the heaping baskeT- 
Cuii m a fraction of (he spleen takes with 
o ther v ar i eties I nstead of s preadi ng ru n - 
ners t hi si need acres of ground To bear 
fruit, our SUGAR-DADDY shoots Out 
vigo rou & vines th a t yo u Tr am s k y wa rd by 
tying [hem lo any supporl to form a tower 
of Truil unlike anything yo-u've ever seen 
l be fore 



and (hey keep producing month after 
month, ail through the Summer, right up 
to frost. 

And what producers they Are! Every time 
you pick one of the king size,, ripe straw- 
berries, you actually stimulate the plant 
to develop even more berries. The more 
you pick, the more ydu get. 

Gel Even More 
Strawberries Next Year 

Our SUGAR-DADDY is truly the KING of 
all berries! Besides being certified dis- 
ease and virus free, this exceptional var- 
iety can be grown with outstanding re- 
sults even by novice gardeners II is a 
particularly hardy perennial easily sur- 
viving sub-zero temperatures with only 
minimum winter protection necessary in 
the coldest areas, only to burst forth the 
next Spring with even more fruit laden 
vines than it had the year before. 

We Guarantee Our Strawberries 
To Be The Best You've Ever Grown 

Please d on 't cpnf u s e I h e SU GAR -DA □ D Y 
with offers for pre- seeded pots. We ship 
only lull-rooted, mature growing -slock 
lhai is ready to be planted in your garden. 
You'll get plants That will rapidly develop 
into a soaring tower of the most delicious 
KlHG-StZE frud you've ever lasted or 
we ll cheerfully refund your money any 
time within the next six months. 



\ dust a Few Plants Yield An Entire Crop 

SUGAR-DADDY is an everdearer With 
one o f t he I on gest g row mg seasons we v e 
seen. These incredible "climbers" are 
.A one of the lirsl to y ield fruit in late Spring 



But please don! delay Si nee we ship only 
vigorous, live plants we just can't pro- 
duce more on demand. Because o! the 
overw helming pop u I ariiy of the SUGAR- 
DAD DY , cu r supp ly w| I i be going fast , T o 
avoid disappointment, send your order 
in now! 

MAIL NO- RISK COUPON TODAY — 1 

KING SIZE STRAWBERRIES, Dept GCB-10 
733 Cana' Slreel, Stamford, GT 06902 
Please RUSH me the King-Size SUGAR -DADDY "Climbing" 
Strawberries ordered below on your full money-back 
guarantee HQW M *NY W q UL d yqu like? 

□ * SUGAR. UADUV CLIMBERS" Ort*v M.S5 f»!u»J5C paitig* md har.d i..« g} 

□ 1 2 SUGXfl -DADD V CLIM BiftS ' o nly U 9S | pint SOc jjo^agn and h*ndl|nfl) 

□ 1 B SUGxR-DXDOY 'CLI USERS" T)kjl 1 FREE TP.ELLIS rsoly Iplu* tS* PflJ4| 

□ 24 SUGAR-DACD V CLIMBERS" {*Ld 1 FREE TRELLIS erty tili |'p*g* 7M P.LHJ 

ORDER EXTRA TRELLISES — — 



Please send me 



extra trellises only $2.95 each 



iTOey re ureal For all your climbing vegetables and (lowers) 



1 1 have enclosed $ 



(Ct residents add (ax) 



MAY 1979 £53 
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speed handling is not as precise as 
that of Chevy's X-ll or Pontiac’s SJ, 
its alE-black interior and instrument 
panel need some contrasting color, 
and it does not have an available ta- 
chometer- Olds' BX, with black wa- 
terfall grilles, tricolor side stripes 
and awkward extra-high rear spoil- 
er. seems at first glance to be as 
overdone as the Buick Sport Coupe 
is clean and refined. But you can get 
the heavy-duty cornering suspen- 
sion and other goodies without the 
visual package. 

These cars do everything well 

Based on three days of test driv- 
ing at GM’s Desert Proving Ground, 
plus a fast mountain run and 1000 
cross-country miles (see below), 
we came away extremely impressed. 
These first new Cars for the 'SOs do 
everything well and nothing poorly. 
They’re roomy and unbelievably 
quiet and stable, even at high 



speeds. They corner like slot cars, 
ride better than any small car in 
memory, perform like pre-emissions 
fun cars and sip gas with the best of 
similar-size imports. You can nit- 
pick: Window cranks operate back- 
wards, the bench seat backs are too 
laid-back for some peoples' tastes, 
but finding major fault with these 
cars is nearly impossible. 

Most tested GM cars ever 

According to GM, the '80 X-cars 
are the most tested and developed 
new models in the corporation’s his- 
tory, with almost 2.5 million total 
test miles and 341 preproduction 
cars produced and tested in several 
separate prototype and ^lead-unit- 
build" programs. "These are the 
highest- quality automobiles ever 
built at CM," says executive vice 
president Jim MacDonald, We've 
heard that before. But time will 
tell, VM 



“ROAD 

GLUE.” 
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UN5ER - US4C CHAMP 

"KYB Gas-a-just Shock Absor- 
bers give you superb control, 
even around sharp curves or 
over rough roads You feel like 
you re glued to the road." 

”) know, I use them on my per- 
sonal cars and trucks .' 1 

Find shocks to fit most cars, 
light bucks, and vans where you 
buy parts, 




H*i» *y ftw wochLflj 

KYIS' 

KYB COapOftATlON OF AMERICA 
201 Eipngwii Lm SouTh 
UlMtfriJ. ■htm »W4 

undflr kc*nu <jf Or 0 *C*Hk>a int*T, 



Two hours through the mountains (with Chevy) 
and two days on the road (with Pontiac) 



Brake for Ihe turn , . . downshift ♦ . , dial 
In some steering , . . accelerate smoothly 
and quickly toward the next turn , , . brake 
and downshift again . . . wind It up 
through the gears coming out. 

The scene was five VS-pOwered Chevy 
Citations (tour X-119 and a standard-sus- 
pension five-door hatchback), four hard- 
driving auto writers and a handful of top 
Chevrolet engineers and technicians 
playing foilow-ihe-leader on nasty, nar- 
row, tittle-used roads through some 
rugged Arizona mountains. 

Few ordinary automobiles could best 
these cars 1 performance on such roads, 
and there was no trace of brake fade little 
of the evil power understeer and power- 
off oversteer often found In nose-heavy 
front-drive cars, and not a whimper of 
protesl from overworked engines and 
transmissions, Tlie base sedan was 
good, the X-tl coupes fantastic. Stability 
and road-holding, even on bumpy sur- 
faces, were outstanding In the tradition of 
very expensive imported sport sedans. 
My only complaint was the slightly notch/ 
cable-type manual shift linkage, but even 
it was good compared to some other 
front-drive cars. 

Never have 1 enjoyed ft test trip more, or 
learned more about a car In less time. It 
was over much too soon, but the end re- 
sult was four very impressed writers and 
a group of proud and broadly smiling 
Chevy folks. They've certainly done one 
heil of a job on this one! 

Flight of the Phoenix 

Phoenlx-to-Tucson-to-EI Paso-to-San 
Antonio is not the most exciting route to 



travel, out It did provide an excellent 
cross-country test of an ‘00 Pontiac Phoe- 
nix. "Comfort Isn't the five-minute drive, 
it's the five-hou r drive, " says Pontiac gen- 
eral manager Bob Stompel. So PM put one 
of his new cars to the test for more than 
1000 miles— and, once again, came up 
smiling. 

Five minutes, five hours or live days, 
there are few more pleasant places to 
spend it then In s 1990 Phoenix, In this 
case a lovely silver and charcoal five-door 
SJ hatchback with the Pontiac tour-cylin- 
der and automatic transmission. In free- 
way and major iwo-lane- highway driving 
at 60 to 95 mph, with two aboard, plus 
luggage, the Phoenix averaged 26.2 mpg t 
and it was easily the best four-cylinder 1 
automatic combination I've ever driven. It 
started and drove away with no stumbling 
or hesitation on cold mornings, had plen- 
ty of smooth acceleration and passing 
performance and never missed a beat In 
the two-day test. It was hard to believe 
Ibat the Pour and not the V0 was tucked 
under the hood. 

Roomy cabin, restful seat & 

The spacious cabin was roomy even for 
a long-armed, long-legged driver, and 
was almost concert-hall quiet. After a day 
of driving, I was no more fatigued then it I 
had been sitting home in front of the TV. 
thanks to the extra- long seat travel and 
adjustment seat back (other U.S. small- 
car makers take note!). Endless desert 
freeways aren't my Idea of enjoyable mo- 
toring, but Ihe next time I have to make 
such a trip, I'm going to do it In a 1990 
Phoenix, — G.kK 
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There’s only one way to have the newest and most 
unique top-value electronic products... choose 




and build from the nearly 400 fascinating kits 
you’ll find in this new ^ — - . — . 



HEATH KIT 
CATALOG! 



A Svpti-Accuril* 

□ iglla! Alarm. £ 

The ida a! choice ■ 
lO' a J firil kh' — I 
snteie AM I 
PM. 12 or 24 I 
h r, leirti at And 
pi* warn green- ^ 
bEu« display 
0u-dg*! priced, tco: 



Low-Coal Kmtt 

5 -*c I ty *i!h 4 

this HeathkJt 

GD-KO Pholo- 

eie.:f r ;c Lsrc Klj 

Switch. Turns 

your law p on Al W*. 

uusk-oitm mm 

daylight. J or 
in?i 'lEwd-ift’ 
look trtiin Hu'rt 
away from homo, 

_ See the ne w GC-1415 
■ detune DlgHal Car 
WB ciMh »itn l rip tl nrer 

and slCpwatC^. Uau- 
ElxL and pr sc Meal 
T for car. van or trwck. 



Learn To Service And 
Maintain Tour Cara 
EMetrlcil System w«ih 
this newest Healhkll 
A u lo motive Electrical 
Continuing Education 
Frog ram... 3 1 Si your 
QwA pace And At low- 
ea! cost. 



A Doorbell Thai 
Play* Tour Favor- 
ite Tune! A lun way 
lo greet guests with 
any 16.rv:te Hina you 
p'ogran’: — aid you 
C*a *v«n edtf remote 
apeak* n! 



Letrn How To U« 
Else Irani c Till 

ln*lnjm#nt* wdh 
thiB r*jw Hgathkll 
selMAArnlug pro- 
gram, A progeotolve 
4-part pr&flram wt;h 
audio Artd V- t-ual 
aid* for maximum 
AlfklenOT- 



A super coin- 
I heeler! Hoaitf* 
'Cointfack' Met at 
Lo-calOf with 
adjustable d>S- 
OrlrnlnAliiOn and 
□u sh button tuning 



THt R/C'tn dream 

-Heai.V* Peek f7 
0-ehann*l open 

gimbai n/c trena- 

milter wtift instant 
plug-in fioguencte* 
At big kit saving %l 



Sea Heal IV i n«we«| and linear 
Tack -mount’ **rltl 0! iUdlO 
componen ta - provisional per^ 
lormenco for dlaorim Inal log au- 
diophiles and music lovers who 
want the best. 



Plus hundred* o( top-performing, value-priced 
electronic kit product* for home, hobby or busi- 
ness, See the most powerful personal computer 
systems you can buy with comp foie software and 
peripheral*. See the Heath kit Continuing Educa- 
tion Self-Learning Program* In Basic and Ad- 
vanced Electronic*, Automotive Electrical, Teal In* 
Btrumetttt and Novice and General Amateur Radio 
License* — the most efficient and economical way 
to slay on top of our electronics world. FILL (N 
THE COUPON AND SEND FOR YOURS TODAY. 
If coupon I* milling, writ* Haith Co., 

Dipl. $ 17.530, S*fltOfl Harbor, Ml 41W22 

Every HAalhkJt product ia backed by world- ramou* technical 
ssrviei aod counsel -- psua sales and service facllllias it 
S4 HaeUihll Eiactronlc Contort* c-cai-Mo-coul ['uni la of 
3ch I um&ergox Product* Corporation). Ses I he white pages 
dl your phone directory for lha carter bearcat you. 



H**th Company, Dept 017-530 
Benton Harbor, Michigan 49023 



Please send me my FREE Hesthktt Catalog. I am not now receiving 
your catalogs. 



Schlumbei'ger 
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Ohio Man Discovers The Secret of 
How to Escape The American Rat Race 



7 Simple Rules Net This Working Man Without Any Money or Experience Si 45,000 in First Year 



Bv John W'htichcad, Special Features Writer 

(Contort, OH J Ihc secret to makings quick 
fori uric in America has htren reduced to a simple 
7 step system by an entrepreneur from (. anion, 
Ohio. It requires tittle or no money, a minimum 
of time and no elaborate ptanl or equipment- In 
fact, you can do it in your home or anywhere. 

The man who did it is Ben Swart? from 
Canton. Ohio, ihc Pro Football Hall cl Fame 
city. There are hundreds erf rags to riches stories 
each year in America. However, his is very 
unique. Ben's system is geared to the working 
matt who is living Bom pay lo pay, no savings or 
assets, working an K hour a day iob lor a big 
company, no experience and no rich relatives. 

For the secret of how he achieved hh 
workingman's way to riches, E held the 
following interview with Ben. 

My interview with Fkm was very lengthy and 
detailed, and 3 could never come close to fitting 
it on this page. The most i meres ting part was 
towards the end. At the beginning of the 
interview Ben related how hcarrrived be the 7 
steps Lo generate He l Wealth. He calls these 7 
steps a Net Profit Generator System, or 
N.P.G.S. For short. The story on how be arrived 
at the N.P.G.S, system is lengthy and also 
incredible. It was no easy (ask I will try lo 
summarise, 

El all started when he Was typical ol a majority 
of Americans, working for a Urge corporation 
and being unable to make ends meet. One day 
the last straw came in a string of frustrations 
which made him decide to go into something fur 
himself. 

He started cun by trying to si art orthodox 
businesses, but soon found himself, as all 
starting businessmen do, heavily in debt l hen. 
one day while exercising, of all things, he had 
what be calls a tremendous insight on how to 
make money quickly. 

As he pul il, ''the idea rolled out of my head 
like a computer printout." Et was l he 7 step 
method, the N.P.G.S . system. But even that 
didn't come easy. The first N.P.G.S-, system s 
failed miserably. But, Ren could see chat his 
concept WAS valid .irui only needed to he 
perfected. He finally did perfect the system and 
h is 11 rs-t s uccessfu I ^ystc m wa s ca I led N.P.G.S.^- 
Within a lew weeks N.P.G.S. *4 netted him 
enough money lo pay off all his back dc Ms and 
have 5^0,000 left over for presfn. It was such a 
glorious day ihat l wanted lo pick up on the 
interview at this point, 

QUESTION: Thai ^incredible. Within a Tew 
weeks N.P.G.S.-* netted you enough in Dries to 
pay off all your back debts. You had in your 
hand $80,(11111 in cash as net profit, 1 can't even 
imagine getting that much money ail at once. 
What was il like? 

ANSWER: It's almost impossible to ver- 
balize. My wife and [just stared at the cheek lor 
a long time. We had a two day celebration with a 
d in ne r a nd party . 1 fs a 1 antasl ic exne ne rtcc to go 
into work »nd tell (hem you quit. The chance lb 
say what you truly Ice I to people who have had 
you under their i hum h for 10 years is truly a 
pleasant release of Frustration. 

The fir si thing I did was pay off all my bills. 
Then 1 paid off my house, 1 took the money lo 
the savings and loan company who held ihc 
mortgage personally to sec the looks on their 
faces. After, wc hud a “hum she mortgage" 
party. Next I went to 1 be show mom of the local 
E inen In- Mercury dealer and laid down the msh 
for a brand new Mark. 

My wife anti I Went on a shopping spree for 
clothes. We had! been making do with « Idi clot hes 
for so long they hud became worn out, S he- 
al ways had to shop for clothes with very little 
money. 1 always joked with her that "IF I gave 
you $5,000 to spend on clothes could you do is in 
one day?" She used to say L, 1 could do it in a 



couple hours,’ 1 So that's What E dad. I gave her 
$5,000 Ed go out and buy clothes, 

Wc ihen took a long vacation. fii New York E 
bought her a large diamond at Tiffany's 
another thing we always dreamed ahouL. 

Rut, what money really docs is give you 
precious limo. lime to be with your wile and 
children before they grow up before you know it 
and time lo do things you really want to do. 
Another priceless thing you gain is your self 
respect. Ihe words of Frank Sinatra's song “My 
Wav" says il all, 

(JL tSTlOh; This definitely could be a 
imnde script, How did things go ifler that? 

ANSWER: Excellent, The same year E 
assembled two more systems and made □ total of 
$145,000, 

QUESTION: You've been at il for 5'/i years, 
row. Were the succeeding years u* good? 

ANSWER: Better. Here arc the results by 
year: The 1st year as mentioned 1 made 
$U5.000; Ihc 2nd year i made $205,000:, and 3rd 
year $300,000. And already in the Hr?! half of 
this year 1 have made $200,000. I have audited 
Financial slalemcnts from certified public 
uccouniantB and income tax returns to verify 
this lo any agency nr invest i gator of any kinti 
who wishes lo challenge me on this. 

QUESTION: That's quite a system J unders- 
tand you’re now ready lo Itll everyone how you 
did il. 

ANSWER; f don't know- if I’ll, rell everyone. 
Rut.. I have put il all into a set of slep- by-step 
instructions. It contains the complete simple to 
understand details on how to assemble an 
N.P.G.S. syiurm which I finally reduced to ju si 7 
simple steps. Here are some highlights of ihe 
qualities, of the system: 

* The system requires a mini mum ol time and 
money lo start, 

* You don't need special experience or skills to 
do it. and it’s not a salesman's job. 

* You don't need to buy or rent buildings, buy 
or rent equipment uni you don't have to hire 
people, 

* You can do it anywhere — in your house, 
while you travel nr a favorite vacation of 
retreat, 

* With I he system you can earn $10,000 lo 
$500,000' in a matter of months and even 
within two days depending on whieh system 
you assemble. 

* The money you make is all earned income 
which is subject tonne of the lowest lax bites 

QTFSI ION; Did you sty you tin make big 
murrey within days? 

ANSWER: No, that’s an under statement. 
You can actually da it within hours in jo me 
cf> ses You tan com pi le a s yslem j n a n a! ter noon 
one day and start having spendable money 'in 
your hands produced by the system the very next 
morning! 

QUESTION: How much money do vend 
average on a system? 

ANSWER: I'd say the average is $200,000. 
3 hat > the type E u> ua Ely xtic k i a. 1 ‘I I id I you 1 h i s , 
doing a system to make $10,000 to $20,000 is 
literally duck soup E have these it mi La hie all ihe 
lime hut don’t even use them. 

Ql ESTlON: Y ou said you need no special 
In Sen I nr experience- W ho all car du it? 

ANSWER: Y'ou only need to In I low- direc- 
tions, All you need is common sense, u sense ol 
pride in your work and the ability its see a job 
through to completion. I his system is also 
perfect For people who are confined ut flume, 
such as housewives, 

QUESTION; IKK, So, why da you wan Ho 
revral your system lo other people whrn it's 
obvious you're innkiri£ toads of money with it? 

A NS W ER : E veryone h ken lo brag when they 
accomplish something: and, I'm no different, 
Second, I am in the position now to completely 




Says you can do it any»foer* + He does 
it while travdiinj in his motor home. 



Mu Mr, play ami sighi-ife. Thai 'n thr famtty's pe 
ihetiand '■frveptiog no a fs^vrittl prfch. 



retire. S have put all my money into a diversified 
portfolio of hi tie chip investments that no one 
can touch, including myself, So. I’m protected 
from losing my money my vdf or someone taking 
it away from me. 

QIT-SIlUN: I shudder to ask, huw much 
does your system cost? 

ANSW ER; Would you like to guess? I'll give 
you a htnt. Keep in mind this is a system 
designed for the working man like 1 was, and 
must be affordable to him. 

QUESTION: Well, I know proven money 
making systems such as hamburger franchises 
cosl $ 1 00,000 tu S2 50,#W p Lus overrides , and a II 
yon gel for your money is their name and a 
handbook. Bui with your hint, and, also I know; 
you v e been chastised hy other entrepreneurs for 
Riving a wav the store. I’ll sat $500.00 to 
S],O003J0. 

ANSWER; No, I've made it a very token 
price, jusi criDUgh io keep away insincere people- 
I've done it for reasons J don'l care lo discuss, 
hul, U has something to do with the unwritten 
law of when you take something out of the land, 
you h;nc to ptil something hack. The price is 
only $20. 00. I don’t want to sound like a 
phi La nth rapist, though. Ill* fact is that I will '-till 
make money at that price. However, 1 could 
have mud? much more, 

QUESTION: That's an unrefutable deal. I 
am looking at ihe system. It's Incredible. You 
could nol gel this money making information if 
you spent $.10.000,00 for a Ph.D.fmm Harvard, 
Thank yon for & must interesting interview, 

F’nr (hose w ho wish to obtain a copy of Ben’s 
N.P.G.S. system, it’s called “7 Sieps to 
Freedom". Here's how to order 

To order; 1} Get a blank piece of paper. 2) At 
the top of the paper, print the words ”7 Steps to 
Frecdcni’T 3} Print your name and address; 4) 
Malt this along with $20.00 in cash, check or 
money order to Quality Consumer; Dept.G-13# 
462b Cleveland Avenue N.; Canton, Ohio 
44767. 

Or. il you want us in start processing your 
order immediate Ey. phone in your order as 
la I laws; 1 1 Dial Ihm TOLL FREE number, I- 
HOO-32 t-OKBR lOhio residents dial l-ftOO-362- 
0636) und ask for operator G-120 ; 2) Say 

Ihe words “7 Steps to Freedom", 3) Give your 
name and address; 4'i Give the operator one of 
your following credit card numbers: Master 
Charge or Vh*t falsa include your Interbank 
number?. Or, if you don’t want to use a credit 
card, tell the operator you want it mailed C'.Q.D. 
Operators an; or duty right now and a round the 
clock. 

Di rect a ny i nq ui ris s to f 2 1 6 ? 494^*2B 7 . Please 
do not dial the toll litre number for ml Of motion, 

3 he operators are not permitted or qualified to 
answer questions. 

This offer carries a lull mnney-back 

guarantee. 
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SERVICING GM’S FWD COMPACTS 

fCoff frmiied from jraoc r f i > 

pivots while the pawl rides over I he quadrant 
teelh. When you step on ihe clulch pedal, how- 
ever, I he pawl locks into (he quadrant. When 
additional free play is needed, the cable pulls 
on the quadrant some more, ihe pawl rides 
past more teeth, and a new adjustment post- 
Bon is established. 

The automatic has an oil pump built inio ihe 
valve body and driven oh the torque converter 
by a shah, insled of direct ly otf (ha converter. 
The indirect drive permits placing ihe pump 
where il can be removed easily (just take otf a 
cover on the back of the iransaxlo and there's 
the valve bod y ) Pump failure on a conveni ion - 
al automatic entails an expensive replacement 
job you've gol to leave to a pro. who mu si puli 
and partly disassemble Ihe transmission On 
the new GM line, pum-p replacement is a do-ifr 
yourself proposition. 

Removing Ihe power train 

What may become a dO-lt-yOurselt proposi- 
lion, too, as advanced Saturday mechanics 
gain familiarity wiih Ihe cars, j a removing Ihe 
power Irain. The engine and Iransaxle sil in a 
rectangular cradle (actually two right-angle 
members bolted together \ ihat is attached 
through cushions to body rails. It's not as sim- 
ple as dropping the power train on the old VW 
Beetle, but if you know how. in less than a 
eou pie of hours you ca n lower | he cradl e, com ■ 
piste with engine and transaxle, to ihe ground. 
Or you can lake off the (ett side oi the cradle 
and gain room to remove just the transaxia. 

The cradle concept is not new^one ot the 
early transverse cars. Ihe British MG -1100, 
had It, and so does the Lancia today. You'll 
also find a U-shaped support on the VW Dash- 
er and Audr Fox. The GM cradle, however, is 
the firsi we've ever seen ihai comes apart on 
the car. 

We're nol going to give you complete power- 
train removal instructions here, but some of the 
things (hat are involved (in addition to ihe usual 
pooling-system, electrical and luei-sysfem dis- 
connections) include the following: 

■ First, you must support the power Tram al 
ihe lop. If you don't have a chain hoist, you can 
da it with an adjustable hook or short chain 
suspended from a bar resting across the en- 
gine compartment. VW has such a tool for the 
Fox and Dasher, or you can make one your- 
self, 

■ Unless you want to drop the complete sus- 
pension, take the caliper off the disc and dis- 
ognn>ecl ihe strut <inrl ih# tfo-rod rand from the 
knuckle. The camber adjustment is at the strut 
Joint, so wheel alignment must be reset after 
reassembly. 

■ Ftgmpve the axle shaft nut and separate the 
knuckle and wheal hub from the axle shaft. As 
on the GM luxury fwds, The wheel bearings are 
in a sealed hub, so there's no readjustment 
necessary after you put everything together. 

■ Separate the axle shaft from I ho iransaxle 
by driving a tuning -fork-shaped tool between 
transaxle and shaft. Then pull out the shaft 
There are different forks for manual and auto- 
matic transaxles. To reinstall later, dnve them 
in, and they'll snap into retainers. 

■ unbolt the stabilizer bar completely il 



you're taking oft only the left side of (he cra- 
dle. 



■ Disconnect the exhaust pipe at the mani- 
fold for a half-cradle pull, or al both ends, and 
remove for a full-cradle drop. 

■ Unbolt the cradle at its mounting cushions, 
and il you're taking off only the left half, remove 
the bolts Ihat hold the cradle sections together 
There's a lot of them and some are accessible 
through holes in body rails. 

M Disconnect the engine Irom the torque 
react id n mount at the top front of the engine 
compartment 

Suspension 

Although disconnecting Ihe front strut at the 
knuckle affects camber, ihis. setup (also used 
by flabbrt and Omni -Horizon} peals the inte- 
gral $trui -knuckle design for two reasons: l . A 
camber adjustment can be made so that the 
ride and handling can be iuned lo compensate 
for Ihe variations in tolerances in all suspen- 
sions. 2. The strut can be mo re easily removed 
for service. There's no need lo separate ihe 
knuckle at ihe bail joint to get if out. 

The GM strut (essentially ihe same as one 
rts Defoe Dlv. makes for Omru-Horizon) should 
nol need service (hai often, however. It's a su- 
parpremium design wiih a rated life of 50,000 
miles and, except in severe service, can be 
expected to tasl 100,000 miles, according lo 
GM engineers. 

The rear shocks are outside the coil springs 
and present no service problems. 

Dashboard service on the new line should 
be every bit as good a& on GM full-size cars. 
The dash is completely front-servicedHust 
remove a single bezel for access to cluster 
gauge$ and controls. 

Body care 

Body care also should be easier. The lower 
end on each side (from about the wheel open- 
ing down, front to rear} is sprayed wrth Piastisol 
before painting. This plastic adhesive makes 
the painl highly resistant lo chipping, so very 
'litlie toucbup painting should be necessary. 
Plaslisol has been in limited use on a few GM 
cars al the rear quarter panels lor the last four 
years, but on the new models the application 
will be the greatest ever. 

The Ptastiscl treatment results in a paint fin- 
ish that is not as smooth as paint atone, so 
don't confuse it wiih orange peel or some other 
ctefacl. That s as good a finish as the process 
provides to ihis date. 

If the front end gels racked up, the sheet 
metal can be unbolted from Ihe unit body, 
another service plus even il you don't do rt 
yourself, 

Good engineering 

One engineering appeal of the transverse- 
engine fwd is lhat it permits a very short engine 
compad menl, so the truly open-accoss-to-ev- 
erything car probably is unrealistic to expect 
with this design. GM has, however, done a tot 
ol good engineering outside the engine com- 
partment, too, and by figuring such popular op- 
tions $s airconditioriing and power steering In 
the basic underhood layout, has produced an 
“as-equipped" package the Saturday mo- 
chan ic can handle. fW 



24 inch Band Saw cuts 
To center of 48 inches: 




Ou-ers 24 inch Band saw gives the 
handyman Iho versatility ol an industrial 
tool at a price he can atford. Du-er tools 
are fabricated ot Heavy gauge steel 30 , 
years experience has developed new 1 
engineering toalures in our full line a! - 
popular prices F.Q.H Factory 

' rnTiTuNE of i 

j RUGGED ALL STEEL TOOLS 

24 inch Band Saw . . 199.95 

12 inch Band Saw 149,95 ! 

tO x 36' Lalhe — Ball B 89.95 j 
3 inch Bell Sander — BalfrB 24.95 
3 4 inch Bell Sander — Bail.B 39.95 
] B inch Tilting Arbor Saw 99.95 

10 mch Disc Sander , 59.95 ! 

1 inch Snip Sander 69,95 

!_ „ Sto qd. k^r^lj_a,a1s,_ _ _39 9& _ j 
You can order direct from lactory where 
there is no dealer * Free information 
DD-ER TOOLS 
5448 Edina Industrial Btvd , 
Minneapolis. Minn 55435 




HO 

steering wheel, 
gearshift, 
clutch, 
foot food, 
brake pedal. 

JUST 

9 hand levers, 
and only half tho mowing time. 



That's Mowbiiity I 

Everywhere you turn, DIXON „ ZTR , 
mowers save time. Around corners, trees, 
on turns DJXON owners say that Zero 
Turning Radius leaves them mower time 
for fun. 



Ask your 01X014 Dealer for a free 
demonstration. Or use this coupon and 
we ll send you , . , 



FREE: Y&ur choice ot 3 game oi J keych-am 
along with free DIXON lileralure and a lisl 
uf DIXON Dealers lor vour free tlemonslrauan I 

I 

ADORE55 | 

CITY STATE ZIP J 

TELEPHONE 

□ Tell me how to become a Dealer lor 
DIXON Zero Turning Radius mowers. 

DIXOP1 1 DIKON INDUSTRIES, INC. I 
=! BOX 494, Mi 



CQFFEVUILLE, KS 67337 

■ Dine*! IratfUSIrwS, Jfi£. 



I 

J 










JOIN THESE SHARP-ALL 
MO KEYM AKERS 

‘'Think the wdftd of my £hat|>- 
All. Am grossing 34,000 a. year 
on a parc-tifue basil," 

f FJjhp York 

“ihen'i excellent profit in 
jhatpenirig • . . w( now do 
about $600.00 a month." 

fill XJiiar, Jr, 

S*r-t! 0 U r Florid* 

“I average J5.00 an hour part 
lime and business gets better 
all the lime," 

Ho? IflUtlHJJ 
Sindu n b, fllirlttii 



T!Tes0ve^60 EXTRA aW**X 

In Own Sharpening Shop! 

M My Be Raw Sharp- All made 
me 53,500 last year just an spars 
time. Now I'm going full time, 
lt f s great to be your own boss. 

DatfiJ Sttanun — 



Let Belsaw prove 
YOU car* do it, too! On our 

30-DAY FREE TRIAL OFFER 

You risk nothin e by accepting this of ter to 
see how easily you Can turn your spare time 
into Big Cash Profits with- your own Complete 
Sharpening Shop. No sellinfi ... No prWrlous 
flit lie richer? needed. Our farnauR Sherp,A|( end 
show-haw instruction set you up to make 
$200. $500, $700 a month CASH sharpening 
SAWS. KNIVES. SCISSORS. LAWN MOWER S, 
Shop and Garden tools ... all cutting edges. 

Send coupon for FREE facts on 
this money-making business. 
How we’ll even finance you. 
jV<? Obligation — No Sotesman Will Call 
BELSAW SHARP-ALL CO. 

Y 3 OB Field Bid*. Kansas City, Wo. 54111 



'**$1 







No obligation . . . No salesman will calf 



RUSH COUPON TODAY FOR FREE BOOK- 

BELSAW SHARP-ALL CO. Sian Fi<„. p.n. 

7 ] OP Fie 14 Old| . , Ka mas City, Mo. 6*U | 

Send fElajIs of FREE THIAL QffEit and fret Book "UfrUmff Stcurlfr" 



Name 



Address 
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Original 
Velveteen 



Llghlwaigtit....5enguAl...AcI|ua.L& Id your com Tort. An ex- 
perience in real or play unmatched by any other support 
alruclun. fakes Ihe aeasicKeeaa. Immobnlliy, and weight 
put ol waterbeda. yet altera Ihe aarne ' pine antf tafce " aen- 
sation Tmto people can &leeoan 3 FuFI. queen dr king size 
bed undisturbed by Ihe 01 tier's movemewis- 7h# m»'J 

Cpfljfruefiflfl. wRA /nuttipte CQ/tffGtfad ait efiamtsetz sup- 
porta your bony evenly and tndepandanify. 

W 



h 'dd 

/ * JT- 

an 



p, 



the Alfl UtU is Ihe moat revolutionary and lumirlaui way 
lo tiwed * lh|rd gf your Ilf*. You arc gpniiy Dui lirmiy sup- 
ported by 1DD% #ir msieed ol maial springs and ^lulling. 
Many ghjropraglorg nor nr- r ,t n Tilrgglurnd Air Dn-J has urt- 
p*C*d*nt*d Of |hg^e*e v+Im* « * perm »n*oL j. 

Store It on ■ shall , taka EE c a mping. usa Et En your tan , boat , 
lummir homa, on a Hoar or In * Irim*. SunhalPi# and lloil 
on If. Ail 5" high standard sizes: Twin .39'' =s74". E>oub!e- 
$4"* 74", Qve*h’90"ti0 ,h l (Qng^A'KST". lndai.es n min- 
utes with any air pump ar canmlaler vacuum. (Bed comos 
with adapter | Dur atn e 20 gaug e poly vinyl cl ear 5 <u ith soap 
and water Repair kll Included High Powered Air Pumpa. 
AC pump operates horn standard electrical outlet. DC 
pump operates [ram ,iui g gvgpr«H* iighi pr . Kf9 95 each 



n 



P|flB»B send melhe Egltcwmg AIR PEDl'SV 
Twin .35” J 74" | Item 33301 *«.«■ 

□ Full ST 1 74" litem 235*1 J69.M 

Queen W « 30" 1 Hem 2360! S79 95 

King-74" k 30" Litem 23741 199.3$ 

Add 14.95 pe r bed lOr shipping andlnlurthC*. 
AC Ah Pump (Item 0004J 
DC Rump-plug a inio auto clg arelle lighter. 

(Item 0005} $29,915 

Illinois Resident* Include 5% galea la*. 
Chagk or M.Q . Enclosed 
Charge M y Credit Card ; 

American Express □ Miilirthirga .. Carle 
— Hank AmarJVEsa d Dinar* Club Blanche 

Card No. Exp. Dale 

Name . 

Addrfta - , 

City - 

Slate 

Slonatur* 

PHMC-121 

tetoii canti DiHis 
[II, rntt : p r ! 



, CM! 1970203 

800-323-227? ;r* J A?S3S 



Co not be con ruled by Interior i mil aligns. This 1* the 
original, permanent. rad velveteen airbed, .once r-riend #■ 
high ** H 19 95. Try 11 lot lOdiya atom 1 expense. 11 yOu are 
npt of tel led, return If with In 19 days lor a refund. 



79B M iblt Line Bensen * ille . II. 60 3 06 




MODERN SEARCH AMD RESCUE 

(Cunl(i\ied friivTi [jaijc- TQ5J 

airport to set up a command post. 
The lirst spotter plane was in the air 
at G:45. Then, a snaj^: The a potter, 
flying over the position marked by 
the computer, was unable to see 
McLatchy's plane. The C,A,P, pilot 
was picking up a distress signal from 
an emergency locator transmitter. 
But McLatchy's Cherokee had nes- 
tled into a kind of gully, preventing 
the signal from going out in all direc- 
tions. Furthermore, the mountains 
made the signal echo. The pilot of 
the twin-engine spotter was unable 
to see the wreckage, or pin down the 
transmitter signal. 

He returned to Bennington. 

Down on the ground, McLatchy 
and his passenger had passed a diffi- 
cult night. The sleeping hag hadn + t 
been enough to protect them from 
told air knifing into the cockpit. 
Both men in the back seat of the 
plane suffered constantly from mus- 
cle cramps. At dawn, Richardson 
brushed snow off the maroon top. 
McLatchy found it difficult to 
move. 

Spotted at last 

Then the survivors heard the dis- 
tinct whine of an approaching air- 
craft. It was a single-engine spotter 
this time, slow enough to draw a 
bead on the emergency transmitter 
signal. The engine noise grew louder 
and the plane appeared above. As it 
crisscrossed the air over the wreck, 
Richardson w r avcd. 

A short time later, a twin-engine 
Sikorsky chopper from Otis Air 
Force Base on Cape Cod hovered in 
the 30-knot wind spilling over the 
top of the mountain. The country- 
side was too rugged to haul the sur- 
vivors out by snow vehicle,, so now a 
cable pulled McLatchy and Richard- 
son, one by one, about H.3 feet Up into 
the warm belly of the helicopter. 

“You okay?” the hoist operator 
asked as McLatchy swung in the 
door, McLatchy made an OK sign 
with his thumb and finger^ Within 
minutes, the men were in hospital 
moms. Both had survived, 

The story might have ended dif- 
ferently if a chain of fortuitous 
events had broken at any point: If 
the Piper's heating system had 
worked well, and if McLatchy had 
not chucked & sleeping bag in the 
back seat , * * If the plane had 
Crashed a hundred feet higher up 
the mountain where* Dawson said, 
trees were much thicker, ♦ , And if 
Malcolm Dodge, working a desk job 
in another state, had not been able 
to call on a computer to find a needle 
in a snow-capped haystack, M 
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AMERICAN ENERGY CORP. 

«*- STOP BURNING UP 
YOUR JI/IONEY! 




INSTALL 
THE 

THERMO-MATIC 
DAMPER 
YOURSELF 
AND SAVE 



NO MOTORS 
OR ELECTRIC 
PARTS, WITH 







$ * * 
$$ « s $ 

*** $ $ 



1***2 * 



50 % OF 

YOUR HEATING 
$$$ NOW 
GOES UP THE 
CHIMNEY. 



Michigan Consoli- 
dated Gas Company, 
the midwest coon - 
tRrpan of Con Edison, 
tested flue dampers 
for over a year with 
results that showed 
average sayings of 
23.64%, The presi 
deni <>l the uliltly 
testified to ihese sav- 
ings before a Con 
gressional CommiTlftn. 



TWO EASY STEPS TO SAVING UP TO 3Q%OF YOUR FUEL COSTl 






We'vo cataloged 
and classified ihern 
, . , all you need lo 
do Is order I 
PM T > new edit ion. 

Of PLANS, 
PROJECTS AND 
PUBLICATIONS is 
a mu&l for every 
man. The cost of 
50$ will pay for 
itself again and 
again. 

Send for your 
copy now. 



e"<> 0 >V $3$ 




MATERIALS LIST— SCAFFOLD LADDERS 

Kay Pc*. Sit* * ix) daacrtpUcn (uh| 

a 2 itogitater pin# flop pnc**) 

8 4 1 tt'vtxTr ptrm 

C * 1 '•i&ytti*- pin* tog edgnuontj 

0 4 ^psa^ptAB" p«* rtvKnJ 

e 2 t*™ icfotaj^ace^ 

f 2 i4i3Vsiinitrt* 4ci'0*«p»e*l 

Q 2 *^»3%s22' p*fw 

H 2 ***3111(211' p iw IctompWm ) 

1 2 pint! |CFD*l[!(DCni 

laiK,; 9 , cmmjo [ptrira 24 , *k* 4 ' cwgut Ix>*Hl «jtf 
And *aB*nw* lor tarriw bptti; 1CW n*<l4 

crosspiece (I) in position % in, from 
the bottom of the uprights. Saw pro- 
truding ends of the crosspieces off 
(lush with the uprights. 

Position top piece (A) and d iagonal 
braces (D) so that the angle formed 
where they meet ia 110° (see draw- 
ing, above). Temporarily tack-nail 
diagonal braces to the uprights and 
top piece and saw protruding ends 
of the braces flush with the edges 
of the top piece and uprights. Sand 
off all sharp edges. 

Drill holes for carriage bolts as 
shown in the drawing. Keep addi- 
tional holes for leg-height adjust- 
ment 1 Ms in. apart. Then remove 
temporary nails, insert carriage 
bolts and fasten with washers and 
nuts. 

Saw off the corners of the upper 
ends of the leg extensions so they 
clear the lowest crosspiece when the 
extensions are in folded position. To 
fold in top piece, remove bolts hold- 
inglower ends of braces, loosen bolts 
holding uprights and braces to top 
piece, and swing top piece down. Re- 
place hardware in original holes 
for safe keeping. M 

m PftPNI 6R ^FfiHfiNinft 




This rtew Eptscope Projector projects directly from snapshots, books, even objects like coins, 
mineral specimens, etc. Fine reflector and mirror system, tiU in tensity projection bulb, and optical 
projection lens that enlarges images up to 16 feet square! Rugged two-tone body and base with 
cooling vents and "on-off "■ switch built in. Comes in carrying case with handle. Complete 
instructions included. 





No, 4500— Epi scope Projector $12.95 

NATIONALLY FAMOUS NONPRISMATIC 



POWERSCOPE BINOCULARS! 



Only 



FIVE TEAR 
GMIRANTEE! 



ALL MEW POWERSCOPE Nooprismahc 
Binoculars! A, re-ilty different hinocufnr 
with smart styling, unproved components and 
workmanship, smoulh locusmg. optica) crystal 
lenses . . all features that give you BIG, 
SHARP. LONG-RANGE views! An exceptional 
value of only 1499! 

A FINE QUALITY OPTICAL INSTRUMENT 

These are brand new POWERSCOPE Binoc- 
ulars made by skilled optical craftsmen in 
Western Europe with cosily high impact ma- 



Hf POWER N/TE & DAY 
BINOCULAR POLLS HV 
AMAZING, CLEAR VIEWS 
FROM MILES AWAY! 

terials and precision machined parts. Precision 
ground optical crystal lenses give you BIG. 
clear views of far-away subjects. Order today 
to avoid disappointment. You must be com- 
pletely salisfied or return within 30 days for 
your money back I 

No. 2120-Powerecopc Binoculara 4.99 

Calf Gr ained Vinyl Carrying Casa $1 .95 ia. 



SWISS STOP WRIST WATCH 

WITH PRECISION SLIDE-RULE 

This Slide Rule Watch has a beautifully styled 
face with contrasting stop-watch and lapsed- 
time dials that are exceptionally easy-to-read. 
Tachometer and Telemeter dials make this 
watch useful for hundreds of different kinds of 
calculations. Contrasting outer dial forms a 
rotating mathematical Slide-Rule to- solve prob- 
lems involving proportion, time, speed and 
distance, multiplication;, etc. This is an ex- 
cellent watch for students, engineers, pilots, 
sportsmen, etc. Precis ion -made Swiss move- 
ment is electronically timed at the factory, 



13 N5 



AJ* i n i n -i- UJ^i. 



POWERFUL 

C0 2 PISTOL 




FIRES 100 SHOTS... 
WITHOUT RELOADING! 

QUALITY FEATURES 

* Precision Made 

* Quality Materials 

* Checkered Target Grips 

* Adjustable Rear Sight 

* Positive Safety Catch 

* Velocity Regulator 
Midnight Black Finish 

ItieipensiveTo Use 
Varmint Shooting 
Target Shooting 
Plink ing 



A powcrlul new CD* semi-automatic B8 Pistol that 
has the took feel and balance of si ygular auto- 
matic al a price that lets you enjoy real low cost 
larget shooting at home! The ROGER is carefully 
engineered and precision machined of the tine-si 
alloys and materials with many features usually 
found only in handguns costing much more: 6" 
barrel, ]0Vj M tong overall, checkered thumb rest 
type target grips, rear sight adjustable lor wind- 
age and elevation, positive safety catch, velocity 
adjustment and a handsome midnight black finish, 
This is the answer lo target shooting without the 
cost pi expensive fixed ammunition The AGGER 
uses regular 8EJs obtainable anywhere and wifi 
tire IDO shots without reloading. The pistol comes 
attractively boxed, complete wilh CO* cartridge 
and a tube of BBs. Nat fold m N.Y. Stain. 

No 2077-KQGER CO* BB Pistol Outfit 

No, 2Q1H— Split Cowhide Custom ’Holster . 4,95 

f m V T ** m I €' r - r R ' m'*" ■ ■ 

I 2345 Post Reid, Dept 922 £ , Lftrehmont, HI 10538 I 

I RUSH irr- i|« < ■. nrdtfiO beta* an SO PAY TRIAL »nip>lr | 
■ utljliclioh GUARANTEED or my uiurny tuck pramply taunt ■ 

M i Hiiilfflmg My pjinr.fyit >1 <-nr|,npd including RS* I 
*■* 1 twndlmi iSarrr 1 Ho C Oil 



UllAN 


Jiff 


ITEM HO 


D ESC RIP-1 ION 


Fuel 










— 




























SUief'IMG A HMJH.ING 
NTS. Custom in MUST yM SjUi Tax 
loHI [nckutd 




.» 


— 





P*f«* u$e Sifmi Addit-si j-.i 1 Apt to % FASTER il . 

ftflivrry! ~ 



i tnr uac *irc«i nujim x>!| A|i: i ■ in i| r a = 

ftflivrry! ~ 

»» | 

Mw*n , fcl « ° 

•Rr, .. _ I 

INH J i 



BUILD PM ' S POTTING BENCH 

(CaftHnu^cf from p-age 14U 

the top to keep the assembly true. 
Face the boards with kitchen wax 



paper to prevent them from sticking 
to the work. Mix glue and brush it 
onto matin# surfaces as quickly as 
possible. When all pieces are coated, 
apply light pressure with bar clamps 



to bring the pieces together. Then 
damp alignment boards so they’re 
snug. Apply full pressure with the 
bar damps; add more clamps and let 
glue set about 12 hours. 
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I Bore l-in.-cfia. holes in slop sink's front 
to form corners when cutting contour. 
On straight cuts, use a cl&mpad-on guide. 



2 



Clamp frame together before boring pi- 
lot holes for screws. Drill three holes, 



one each for pilot shank and plug. 




3 Frame should be level when boring 
holes for screws. Since floors are sel- 
dom level, use shims under legs if needed. 



4 Mall “pins " ere used to align the 
boards for edge gluing. Number pieces 
in order to make final assembly easier 




5 Use wax paper, boards clamped on 
surfaces to keep assembly from buck- 
ling as pressure la used with bar clamps. 



6 Tops are too bulky to crosscut on table 
saw. Instead, clamp a guide and use a 
portable circular saw to trim off the ends. 




^ Belt sa nde r is only way to quickly true- 

/ up surface. First, shave Off Iha glue 

beads with a sharp chisel. 



Use a belt sander to remove all 
glue lumps and saw ripples. Then 
trim off the excess stock at ends and 
sides so the top will fit the opening 
formed by upper rails, 

(Ptaase turn to page 2&t) 



MATERIALS LIST— POTTING BENCH 

Key Pc*. Six* ind at*cfi(itnm 

A 3 m, X n, K 23 J pm 

S 2 1-to* kS% u rS” f>rse 

C 4 rfe s *4 * nw'pkv 



0 2 rt* H 4 * 74 H pme 

E 2 Itoi * 4 * 2T p.nfl 

F 2 1-*** < 36* paw 

G 3 Ife k4 x TTpin* 

h 3 ttii s* n 3 *v (*m 



■ 1 Ito* x $K x 2 W pine 

J I Ito* > 3 '* * 94 ’ pine 

K I I 4 q X 3 ’< X ITM'pini 

1 2 i^i * I'i k IS" paw 

M 2 to X IQto x 75 " p 

N 4 to x 19h s?tvplyw«d 
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0 i 4 x 1CP1 K tsrmifWDad 
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S i * > 22 * 72to’ ;i ? wood 
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U 7 to * tDfe x ZOVpywwd 
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AA 2 ft k 3 x 2 Q'i' ptm 

BS 2 ft xj k 9 H' pn* 

CC 1 ft sift K TT*** pin* 

00 - 1 to x 2 n x 75 ' pme 

EE * to x to x 19 ft’ pine 

ft 2 Mi * lift * X‘tl*iE 

GG 2 Ito x 1 W x 1 ft' deal 

HH b Ift , Ift ^ 4 " cleat 

IF 2 Mi x 14 x 404 ' d** Lrutioon 2 x 3 j 

JJ 2 m K iw tt2F(*ittafP km 2*3J 

KK 2 1 x 1 x 22 ’ cleat 

Ll_ 2 1 x 1 x 7 ffl*’ deal 

ww 4 t*i' * 4 ' dtXXSPP (ihA tQ (Hi 

NW 2 14 X tVft X 22 * fir 

CO 2 1 ft x Tft x 2 S’(r 

pp IB 21 "to* X 27 1 toi' £2 * 34 nppad m fiaJfl 

00 15 32 m 434 - ( 2 x 3 * ripped xi 

nn 4 14--** xtrdMvtpoi* 

Wiie, : 20 ' FuH-e^tansion slides. Grant Ale 32 B. 1 ' lo to’ ctnp- 
per reducing A&jxer. v O D. x •] B" piasnc lubmg afcone 
rubber sealant: drawer «* 3 draper pulls. piasix; dxshpan. 




The Window 
and Gliding Door 
Answer ffcook. 



In 





GUARD YOUR 0ATTERY 

(Gomnued fran &j jg S6J 

wires to the cigaret-bgbter plug, 
that the ground lead (which con- 
nects the side or shell contact* not 
the tip) is the lead attached to the 
long outside row of connection 
points (marked M Y" on the bread- 
board). The LEDs will not light 
when plugged in backward. They 
can be indexed by a flat on one side,, 
which should point toward R-l. 

All resistors used are bi-watt 
types. The LEDs must be small to fit 
as shown* about 0.1-inch diameter. 
The hookup jumpers are simply No, 
22 AWG solid hookup wire; we used 



several colors to help make the con- 
nections more easily identifiable. 
You r ll find small molded numbers (1- 
23) and letters (A-J, X and Y) on the 
solderless breadboard. They should 
help you duplicate our layout. 

Finding the components 

Y our local parts store should have 
all of the resistors, as well as the ca- 
pari tor, the zener diode and proba- 
bly the LEDs. Since the LM3914N is 
a new IC P you may have a bit more 
trouble locating it. Parts suppliers 
that handle National Semiconduc- 
tor ICs can probably get the IC for 
you; suggested retail price for the 
LM3914N is *06. «** 



dreadboarding from the inside out 

Modem solder less breadboards, which 
are some limes called plugboards or 
solderless sockets, depend on a spe- 
cially designed flat, folded spring-metal 
clip to make contact The clip is slotted 
into pairs offspring fingers, which permit 
it to independently grasp a number of 
wires, pins or leads of varying sizes and 
hold Ihem firmly, 

Each of these clips, called a terminal, 
has five pairs of Ihese spring fingers, 
each spaced 0.1 inch apart. The solder- 
less breadboard itself is an array of 
these terminals placed behind a matrix 
pattern of access holes in the face of an 
insulating plastic carrier, arranged in 
flanks which are also spaced 0.1 inch 
apart. 

So the matrix of holes is spaced on 
0.1 -inch centers in each direction, which 
happens to be an industry standard for 
lead spacing in integrated circuits and 
many other components, As a result, 
most components simply plug into the 
breadboard directly, without bending 
leads 

The metal chosen tor these terminal 
spring clips is generally nickel-silver. It 
is not only a good conductor itself; its 
oxides are also good conductors. So 
even an old spring clip terminal can still 
provide excellent electrical contact. 

The plastic molded into the insulating 
carrier is most often an acetal copoly- 
mer — the stuff unbreakable" combs 
are made of. It will bend or give a little 
rather than chip, which helps lengthen 
the life of the breadboard assembly. 

Components can be plugged into ihe 
board easily, or unplugged just as eas- 
ily, too, and smalt lengths of insulated 
solid hookup wire do the job handily. 
AWG (American Wire Gauge) 22 is 
probably optimum, but the breadboard 
can easily accommodate wire two or 
three sizes bigger or smaller. The center 
channel between the flanks of terminals 
provides the appropriate spacing be- 
tween sides of integrated circuits. So 
when an IC is plugged into the bread- 



board, each lead plugs into the end of a 
terminal, leaving four contact points 
(pairs of lingers) unused. 

Outside ihe twin flanks of terminals on 
each side of the breadboard is a long 
row of terminals, connected end-to-end, 
These are perfect for bussing power 
supply or signal voltages. The tongue- 
and -groove feature molded into the 
edges of the breadboard allows them to 
be mechanically interlocked into larger 
arrays to make more area available. 

These ingenious and versatile elec- 
tronic circuit building blocks are being 
used more and more by bolh profes- 
sional designers and hobbyists. They're 
quick and simple to use, very depend- 
able, completely reusable and delight- 
fully inexpensive. 

One other point breadboard users 
make, both because of the ease of us- 
ing these boards and because no sol- 
dering is necessary, is that breadboards 
save energy. This project is your chance 
to evaluate these new electronic build- 
ing blocks for yourself. 




X-ray view of a plastic breadboard, 
showing placement of the dips. 
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8 Use sabre saw with a coarse-tooth 
blade Id make opening In top. Note the 
test cutout In scrap paneling at left. 




are finished with wood strips later. 




Cabinet case and lower rails are in- 
stalled as single unit during final as- 




sembly. Clasts work as extra hands. 

Straight cleats are used to sup- 
port the large tabletop while the 
small top requires tapered cleats to 
achieve the necessary pitch so water 
will drain. Tack-nail the cleats in 
place and test the two tops for fit be- 
fore gluing-in the cleats. Do not 
glue-im the tops until the cabinet has 
been installed. Also, before gluing- 
in the sink surface, bore and conn- 
terbore the hole for the drain — 
a copper pipe reducing adapter 
and a piece of clear plastic tuhing. 

The adapter is too long as is. so % 
in. must he cut off the top with a 
hacksaw. Use silicone rubber seal- 
ant to seat it firmly in the counter- 
bored hole. To flare the tubing end, 
use a heat gun or hair dryer to soft- 

{ Plea se tyfn to page_2&5j 



WANTED; PEOPLE WITH A 

SPECIAL KIND OF DRIVE. 




Army Guard Armor isn't for everybody. It's a big job. With big responsibilities. And 
it takes big people. With a keen sense of who they are and where they re going. 

Armor isn’t an easy road. But its worth it. Because you’re learning important skills 
along the way. Picking up valuable experience and confidence You re well-paid, too. 
More than $50 a month to start. 

And you get the chance to do the job for your community when it really counts. 

In an emergency. A flood. A blizzard A windstorm 

See your local recruiter, mail the attached postcard or call toll-free at 
800-638-7600* for information on Army Guard Armor 

If you've got the drive, you’re in for the time of your life. 



In Hawaii 737-5256; Puario Rica. 723-4550, Virgin islands (St. Grek): 773-6436 Maryland. 728-3360, m Alaska consul! local prvone dtrectory 







Repainting your home? 
NothirK^covers bettCT^iaste longer 




Olympic Overcoat was made for previously pain led sur 
faces. It covers old paint wilh amazing ease— Overcoat seems 
lo flow like cream. Yet it wears like iron! That beautiful 100% 



BUILD PM S POTTING BENCH 

(Continued tram page 3 &l) 

en the plastic. Press the edges out- 
ward by twirling the end of your 
thumb in it. When cooh the tube end 
will retain the shape. Apply sealant 
on the adapter .shoulder, then slide 
the tube in. 

The cabinet is made as a com- 
pitted unit and slipped into place 




-i 4 Temporary 2*3 leg, damped to 
5 1 rails, permit* removal of fry* log for 
applying glue. Repeal at each corner. 




4 A To accurately position Cleats under 
I 4 sink, temporarily prop bottom into 
position and tack guide strips to sink tides. 
Ball shows where water will drain. 



acrylic latex finish lasts for years, Olympic guarantees II or your 
money back. Just follow easy label directions. 

See all 25 colors at your Olympic Dealer, 

He T s in the Yellow Pages. Or write Olympic: 

Depi. C PO. Box 1497, Flows like cream, 

Bellevue, WA 98009. wears like iron. 
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CJ Print For Profit 
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MOVIES ON VIDEO TAPE 

Contemporary, Classics, Cartoons, Fea- 
tures, Shorts, Elvis. War, Com a dies. 
Dramas. Sci-Fi, Horror, Westerns, others. 
More than 250 titles Irom one source. Alt 
VHS or Beta. None X-rated. Send St, 00 
lor 56-page Video Catalog: Blackhawk, 
Depi. 4905, Davenport, Iowa 521109. 
Interested in film instead:? Send Si. 00 
for latesl Blackhawk Film Digest, ''Catalog. 
Telt us which (video or film) you want. 

Blackhawk Films 




Coping saw cuts off excess molding 
after It's installed — after you mark ft 
In position and clamp to bench. 




on lx] deals which are glued to the 
insides of the lower rails. The back 
panel should not he attached until 
after the drawers have been in- 
stalled. This allows access from the 
rear and makes it easier lo install 
and adjust drawer-slide hardware. 
To install the cabinet, unscrew the 
lower rail assembly Eind place it on 
the floor. Drop the base of the cabi- 



m — PQP ii i^i^Qmiafi 






net onto the cleats then secure with 
nails and glue. Lift the unit onto the 
lower lap cleats and push it into 
place. A pair of cleats glued to the 
top of the cabinet and to the inside of 
the upper frame will add rigidity. 
Now the legs can be permanently at- 
tached. 




Plumbing consists of sawtck>ft re- 
ducing adapter, clear plastic lobe. 
Flare tube end to obtain watertight fit. 





Keyed lock Is fitted into a ^-pn.-dia. 
hole. The sliding drawer hardware is 
designed to susiain heavy loads. 





.« o Outside drawers each accommo- 
I O dale two plastic bins. Full-evten- 
sion drawer slides mounted on each ski# 
permit easy access. 



Make the drawers and then attach 
the slides before adding the plywood 
drawer fronts. To position the fronts 
accurately, drive two nails through 
the front of the drawer. Then shim 
the drawer front so it rests perfectly 
centered. Next, with a helpei\ push 
the drawer from the back so the nail 

t'Piteese turn Jg oa^e J? 0 | 




JOB-FITTED BOOTS & SHOES 



ff you're looking for comfort, support 
and durability in work boots , look for 
the name Thorogood. It stands for 
Job-Fitted boots and a tong tradition of 
quality American craftsmanship. Whether 
it's truckin ’ or construction , roofing or 
ranching . . . there's a pair of Thorogood 
boots built just for you* 



SINCE ■ £92 V 

weinbrenner 



SHOE COMPANY • UEflHlLL, WIB. 54452 
[715] 536-5521 



* VATU €OU«HI 




FROM $315 

* Master Charge SEND FOR F REE 

» Benkftmericsrd brqghURE PM' 37fl 



VERSATILE 

W&H 

MQLDER- 

PLANER 

Second only 
to a saw , . . 
molds, planes, 
rabbets. 



2nd MOST IMPORTANT TOOL FOR 
EVER V WOODWORKING SHOP . . . 



WILLIAMS ft HUSSEY MACHINE CORP 
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High Branch . 

TREE SAW 



OUTPCACHES AND OUTWORKS ANY POLE SAW 1 
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Every weekend you fight a war against grass and weeds. That's 
why you need the ULTIMATE gas-powered rummer; the new, super* 
lightweight WEED EATER trimmer/edger. 

It fights the toughest lawn battles faster 
and safer than tools with dangerous metal 
blades. It cuts with a heavy-duty nylon line, 

And has a powerful 2 -cycle gas engine. 

And because there's 
no cord to get tangled, 
you can trim and edge 

places other trimmers There s no cotJ so it can tnm 
can’t reach. wiywtwrc 

So win on your home front Use the new, light 
weight, gas- powered WEED EATER trimmer.' 
edgcr. It's the ULTIMATE WEAPON for people 



with * 



It a!< ."- 1 v,,ilks 

find ilnw.'.'.iy. 

For your nearest WEED 
EATER dealer, see your 
Yellow Pages or call toll- 
free (except Alaska and 
Hawaii) 1-800-447-4700. 
In Illinois, call t BOO 
322-4400. 



things to do than their lawn. 



WEED EATER 

THE ULTIMATE WEAPON 
IN THE WAR ON GRASS 
AND WEEDS. 
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points make their marks on the : t4- 
in. pint? front. Remove the drawer, 
apply glue, align the nail holes and 
drive them home. Add a few more 
nails. Use a Vs-in.* radius rnunding- 
over router bit to round the edges. 

To out the opening for the plastic 
dish pan in the larger top use a sabre 




simple caliper using wood scraps. 




j q use a fly cutter In a drill press only; 
I 0 clamp work firm I y on both sides. Or, 
make cutouts with a sabre saw. 




-t Q Apply three coals of qualify eiderlor 
I U varnish to the work surfaces. The 
other parts need only two coats. 



saw. If the pun you use is different 
from the one indicated, change the 
dimensions. Cut a dummy hole in 
scrap wood first to check the fit. 

Doorstop molding is used to seal 
the joint line around the sink top. 
Miter the corners and attach with 
silicone sealant and brads. 

Pot rack holes can be cut with a fly 
circle cutter on a drill press or a sa- 
bre s aw wi th pivot guide attac h m en t . 

For a tough finish, apply three 
coats of clear varnish such as Flecto 
Varathane and exterior paint. W 





INDY 500 MECHANICS 

fCOrtfriuetf frofti p#pg 1251 

Olson, however, there were dozens 
who rode in terrified anonymity. 

The second two- man ear period 
was a result of a Speedway effort to 
out the cost of racing after the *29 
stock market crash, and to attract 
auto manufacturers. Engine dis- 
placement limits went from SHV4 
cubic inches to 366, superchargers 
were effectively outlawed h and other 
restrictions were placed on nonstock 
engines. To keep big stackers from 
dominating things, a weight mini- 
mum of VJi pounds per cubic inch, 
with an absolute minimum of 1750 
pounds, was set. 

The new rules also called for a 
body width of 31 inches, up from less 
than 20 inches of typical Miller and 
Duesenberg racers, with provision 
for mechanic and driver. 

The change in the rules did at* 
tract many stock-based cars, but the 
first seven places went to the pure 
racing cars— Millers and Dtiesen- 
bergsi given wider bodies to meet the 
new regulations. Billy Arnold's win- 
ning car weighed in at just six 
pounds over the minimum and car- 
ried a 151-inch Miller Eight for pow- 
er. His riding mechanic. Spider Mat- 
lock, however, couldn't have been as 
comfortable as the unknown dare- 
devil who rode with tenth-place fin- 
isher, L.L* Comm: Winner of the 
1924 race with Joe Royer, Corum 
drove an absolutely stock Stutz, 
doors, cigar lighter, and alL Pre- 
pared for the race by the removal of 
fenders, running boards and the 
windshield, and the doubling of 
shock absorbers, the car had a 
wheelbase of 134 ¥t inches (compar- 
ed to Arnold's 100) and weighed 4030 
pounds. No one ever had a plusher 
ride at Indy. 

Russ Snowbereger drove a modi* 
Red Studebaker to eighth place in 
that race, sixth in 1931. His perfor- 
mance so fired up Studebaker man- 
agement that they entered an eight- 
car team in the 1932 race and fin- 
ished fivt in the first 15 places* 

One entrant on the Studebaker 
team was Zeke Meyer, a Philadel- 
phian who typified the era of the 
“gentleman driver 1 ' which was fast 
disappearing from the Indy scene. 
In a classic 1937 photo, he is shown 
about to hop into his Studebaker, 
which he'd driven to ninth place the 
year before. Topped by one of the 
hard leather soup-bowl helmets of 
the period, his driving outfit in- 
cluded white shirt, a tie, a Shetland 
sweater tucked into trousers from a 
business suit, a watch chain hooked 
to the belt, and wing-tipped shoes. 
Best of all, one pant leg is rolled tip 



and we can see that Keke is wearing 
silk socks and garters. Match that, 
A.J.f His son, in polo shirt and white 
duck pants, was riding mechanic. 

By 1938, it was obvious that De- 
troit wasn't planning to “go racing." 
The pure racing engines continued 
to dominate the 500 and, as the day 
of the four-cylinder Offy (an off- 
spring of the Miller) dawned. Speed- 
way management changed specs. 
The two-man car was finished. 

And nobody really minded. Other 
than a few die-hards (no pun in- 
tended), most mechanics felt no de- 
sire to ride the track at speeds the 
cars were reaching, with someone 
else's hands on the wheel and foot on 
the throttle. 

Drivers who'd started as riding 
mechanics, or with riding mechanics 
at their sides, retired and a new 
hreed took over. 

The modem mechanic 

Meantime, emphasis shifted to 
better and more thorough prepara- 
tion for the annual 2G0dap grind 
around the Speedway. Although 
California had been, next to India- 
napolis itself, the center of auto rac- 
ing equipment development before 
World War II, it virtually had the 
field to itself afterward. As the na- 
tion’s major producer of aircraft, the 
area developed hundreds of young 
mechanics, trained in the precise en- 
gineering approach to speed. They 
had a new appreciation of dose tol- 
erances, light weight, and the full 
utilization of the latest in metallur- 
gical and technological advances. 

The hot-rod movement getting its 
start at the time also made its con- 
tributions, both in the development 
of hardware and ideas and in the 
communications, it spawned. New 
approaches, new tricks, and the re- 
sults of unsuccessful experiments 
quickly became common knowledge, 
raising the sophistication level of 

the whole racing fraternity. 

With all this came a change in the 
image of the Indianapolis mechanic. 
No longer a hell-bent-for-leather 
blacksmith who’d ride with his driv- 
er through the jaws of death, he be- 
came a studious technician, getting 
the job done “by the numbers." 

Other numbers have entered the 
picture, too— the big numbers of ma- 
jor corporate sponsorship. As late as 
the 1950a, it was possible to acquire 
a race car, a reasonably good engine, 
enough spares to shade the odds, 
and to put together a team to enter 
the Indy 500, all for as little as 
125,000. The winner usually had to 
spend far more, but that invest- 
ment— with a little luck and some 
careful corner cutting — would give 
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Electrify 




Your 




Fun and Freedom 

Ride away with your nun silent exciting 

WtV/riV driw 1 1.’ m ! Cil n on- 

polluting Pedal power jnstalh in minutes 
on ihc front wheel of any Hike or Trike. 
Allows easy pedaling wh^n desired. 0\er 
20,000 sold. Powered h\ lyccsi f 2- volt 
battery, recharges at home. Hide 100 
miles for a dime. Be independent! 
Improve your health! Enjoy she 
outdoors' 1 1 ime payment plan available! 



MONEY BACK GUARANTEE, 
Call toll free: MQ-257-795S* 

Or send today for 

KREE M.l l STKATEE) BOOKLET. 




(itneral Engines Co. 
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Wherever you go, choose 
Shasta 1979, 

We'll take you there! 






Shasta Industries 
PO. Box 728 
Goshen, IN 48526 



For more than three decades 
Shasta has been taking people 
to places in pursuit of 
pleasure— very successfully. 

Today there are more ways to 
go and more places to see than 
ever before. Shasta takes you 
by any of the four most popular 
types of HVs: Travel Trailers, 
Fifth Wheels, Travel Vans, 
Mini-Motorhomos— and takes 
you to meaningful historic 
shrines, to the finest 
entertainment centers, and to 
the panoramic scenes of 
our land. 

l979Shastas are sleek, efficient 
travel machines with an 
abundance of beauty thrown in. 
You'll find us long on quality, 
blending respected names like 
Goodyear, Magic Chef, and 
Panasonic with our own fine 
craftsmanship. It all adds up to 
a traditional reputation for 
dependability and enduring 
performance. 




SHASTA OWNERS: Join! he exclusive, exciting travel club. Wings of Shasta. 



Tell us how Shasta can take us there.,, jw 

Name 

Address 

State.. . Zip 



you a bettor than even shot at qual- 
1 ifying and finishing in the first 10, 

Today, that won't even buy a new 
engine — at least not one of the Ford- 
hast'd Cos worths that may finally 
have put the long-dominant Offy out 
to pasture. It just might make the 
down payment on one of the trans- 
porters the superteama use to move 
their cars and crews to races. 

Representing an investment of at 
least $1 00,000, a transporter begins 
life as a standard 40- ft. drop-frame 
highway trailer. In the step-up 
above the king-pin is a full machine 
shop including a lathe, a milling ma- 
chine, a handsaw, a stationary belt 
sander and a power hacksaw. 

Stainless-covered benches run the 
full length of both sides, with remov- 
able portions cut out for a side door. 
Spaced at predetermined intervals 
along their surfaces are inset tie- 
down rings— the benches also serve 
ns the shelves on which a team's two 
cars ride from race to race. 

A heavy duty diesel-powered gen- 
erator, located outside where the re- 
frigeration unit is customarily 
mounted r provides power for a high- 
capacity electric arc welder, full flu- 
orescent lighting, at least one air- 
conditioner, a refrigerator, and 
enough outlets to permit the use of 
half a dozen drills and sabre saws. 

Unless the roof is translucent fi- 
bergliiap, for lighting during the 
day, it may be strengthened and 
decked so that the team’s owners, 
sponsors and family will have a com- 
fortable place, near the pits {every- 
where hut at Indianapolis), from 
which to watch a race. 

Stored in myriad Lockers, cabinets 
and bins are enough nuts, bolts, 
parts and tools to do everything hut 
build a new car. Spare nose cones, 
wings, wheels, and tires make op the 
rest of the cargo manifest in the “es- 
sential" category, but there's usual- 
ly enough room left over for half a 
dozen folding deck chairs, an awn- 
ing, several cases of beer, and the 
team's Luggage. Pulling this is a 
high-speed Pete or Kenny with 
sleeper cab, itself worth Jp-2E>,000. 

Going racing today is a far ery 
from loading the race car on an open 
two-wheel trailer and towing into 
the sunset with a pickup or it modi- 
fied sedan and the mechanics at 
Indy, circa 1979, are a new breed of 
professionals. 

The mechanics who work the pits 
today may not have to face the ter- 
ror of the wall at Indy, but they may 
face a different terror — the chal- 
lenge of rebuilding a damaged car 
the night before an Indy 5001 H* 
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The 1978 Popular Mechanics 
Index Sl Shelf Wrapper 
actually converts your 78 PM 
Issues Into a formidable 
"reference library." That's 
right, there are over 6.090 
cross-reference entries of the 
PM articles that appeared 
during the year. 

The index is bound into 
a handsome Shelf Wrapper 
constructed of sturdy high 
gloss lacquer board designed 
to withstand years of use. 
Precisely encasing twelve 
issues. II makes an attractive 
and useful addition to your 
bookshelf. 

As years pass, vour PM 
issues will Increase in value 
as a reference source. You'll 
be able to retrieve important 
articles as you need them 
from a growing informal ioi i 
bank. And you’ll avoid the 
headaches of trying to dig up 
valuable misplaced 
information. 

The articles you want 
jump out of back issues — 
Complete 1978 Car Cate 
Guide; 9 Ideas for Decks and 
Patios; How to Use Your Wood 
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Lathe Like an Expert; How to 
Pick the Right Painting Too] 
for the Job; Best Stereo 
Systems for Under *500; and 
hundreds more at your 
fingertips! Or you can find all 
the articles Indexed under 
broad categories such as auto 
repairs, fishing, plumbing, 
tools and woodworking. 

The entire package — 
Index and She!/ Wrapper — 
is yours for only *2.99 
postpaid. Why wait? Send for 
your Index & Shelf Wrapper 
today, and siart building your 
own Popular Mechanics 
reference library. 



Stfrid dtPCfcflT FTlOilfU fw-£ffrj0, 

POPULAR MECHANICS INDEX 



57v"j 



I Box 3 014, Had to Ctty Slat Son, 

I N.Y., N.Y 10039 

j Klrase reserve the 197B Index and 
| Shelf Wrapper and rush It to me as 
I soon as It Is available In April, 3979. 
j Also send me immediately the 
!□ 1977 □ 1976 □ 1975 P 1974 
|P 1973 □ 1972 P 1971 Index and 
1 Shelf Wrappers as checked. 



enclose *2.99 postpaid for each 



index ordered, 
Nawr 

Aridmia 

City 



^Makr chn;bfe payitbkr 10 Pillar Mfrftaftlra 



.Zip 
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NOW! YOU CAN 
LIFT 1,000 lbs. 
WITH ONE HAND 



try this 30132 log super hoist 
FREE Id ' 1 4 weeks 

Should your car stick ir a 
diitfo puii aui Hits untie Breia, 
ailatn in the ntureit tr«, pul' 
ms cord -w 1 1 h one Itano and 
WOW Pun ir.ai ca i ami pi ihe 

dltCil WilPlQUl i S-Wiftl! 

Ibis poweMui multiplying 
ratio 66ock^m3'|«k«a Fits in rhi 
p«Kfll pi y-Mir hunling jackal 
and weighs ess man a pound 
will make you as strong as 3 
HMl 

You can hoist a £S0- pound 
deer as easy as idling u child 
Lilt .1 ion of veiflni Haul Hie 
engine Item yeur car. Move 
AugefoCki You name il Coro- 
pwe win &5-H nylon, rope and aluminum 
and stainless st«r block -and 't»Mt Only 
S4-.95 plus £l Mpp A nag Save' Buy ? lor 
only S 1 F .95 pad Sana check or motley 
order pr charge Master Charge. 
Visa « y residents add sales in* 
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JD-DAy MONEY- BACK GUARANTEE -iO*«R TODAY' 



Int'l P<odutl Rmtrch, <nc., Dipl PM 
IS Middle N+cb flu . Aotlyn, NY. 11ST4 

PiffBWfuin POCKET HOISUSt DltfS 

m Add SI Ship 1 hdlo SAVE! 2 TCm J 17fl5ppd 
Sorry, no C.0,0 'a I one lose check money 
order to.' s iFHase anc jsp.-oifce saipi in* i 

Oft, CHARGE: Maatcr Oergg Visa 

Eip. QjIii 

Card No 

W«M 

Adetraio 

QtY 
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DO-IT-YOURSELF 

FINE FURNITURE KITS 





* Heirloom quality 

* Solid 3/4" hardwood? 

* Easy to assemble 

* Many model? 

* Money beck 

guarantee 

* Factory direct prices 

* Prompt shipment 



Send i 1 .« ter color c^iiicg 
ftefund on Nnl ^uretuii, 



EMPEROR 

CLOCK COMPANY 

WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 



Dept. F- 51-3 Emperor Indu atrial Park. 
Fairhope, Alabama SB S 3 2 



A remarkable 

NEW CHESS MACHINE 



CYBEflCH£,£& far superior tD £300 com 
paters tupans calm ingenious Plays 
and teaches G ua ranteed lo ig n its your 
game Under Sli Write Idr Inerature 

WnCE CY(t ACHESS. UeCU Slfi 1 751 7 I jlim ,i 
tfif m 0i>i7Mi& Cerr.US CA WTOl 
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features: % 

* NO MOVING PARTS. 

■ HIGH IMP ACT PLASTIC ™ 

* FAST SNAP PLUG HOLDER 

* EAST GRIP HANDLE 

* holds too ft, or u/a or 

10/3 GAUGE EXTENSION CORO 

* CORD NOT INCLUDED 



Kordml 
ftlllDWl you, 
•uEOmMlbatly 

uiifiilKm «i 



□ Ptease send m>_ ftottmut is) at $19.9& each. 
(TexBS r**. add appropriate taxi Sand Check or M.G. 
to Hc» modi' • P.D. Bex 1277 * Denton, TX 76201 
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AT HOME 



ON JOG ON SERVICE CALL IN WORKSHOP 

Site 



repair clocks 
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(genuine fa 



cnetatn 

FLUSHES UP TO 

SEWER OR SEPTIC TANK 

-No Digging Up Floors- 

rNSMliffASY. AjyvwHERfr 

Write McPHERSON, Inc.. DepL PM 
Box 15133 Tampa. Florida 338*4 
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MAIL TUB COUPON 
AND WE'LL SEND 
YOU THE BEST 
SPEAKER CAT ALOG 



name that Tunci 



■ OVIK UUTUHri aVaILaBLI 
? rDH YOUR ONM *UiK BQ K CRf J.TIQH 
I Imu ifniMI II h 1 -Jl>ll tVkfl 11 II IT •!%. h>d 

I I J M OPH rn h wlb thi Wfr-w r InHim Ip jfcpipp 
him tunaniel Ip, I fPP IM 11 M !« liUh 
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MAGIC SUPPLIES 

You can do magic tricks. Amaze your friends witn 
a professional card trick that works every t«me. 
Used by professional magicians. Send (3 for "I 
PREDICT’ 1 card lock. Contains easy td fallow in- 
slmctions and special cards. 

Mail drder Magic 
16929 Mayall Street 
Granada Hint. £•. 01344 



YOU EVER READ! 

No kidding, Spookerlub'a coralo^ took looker 
lo write than some oi our competitors hove 
be-en jp buaireas. In foci, w* crealed an industry 
by 'hu ild inq q!Tf al k 1 1 s so you can a Herd giea C 
spealceis ' Oun catalog man invaluable 
manual of speaker (liner ten 

and de^un And, n will 
introduce you lo ihe finest 
speaker ktTE made 
□ nywbore wnhtlio 
atronHjeat money -back 
guarantee. Find aul tor 
youtseK .FREE. FREE, 
fhdl it. Mad 1 he coupon now, 
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dear Mosquitoes 
From a Third of an 
Acre'or More With 
Patio Protector - 

Discovered by the U.S. 

Department of Agriculture 
perfected by Pcstolite; it 
actually draws over 300 different 
insects away from where you stay! 



Patio Protector takes the best time of day 
away from the insects and givas it to you and 
your family to enjoy. It makes outdoor living 
and entertaining bug- Iron , buzz free and 
bite -free I 

A Lure Like A Magnet 

The government discovered it. A lyre lake a 
magnet. Irresistible to mosquitoes, flics, 
moths, gnats, wasps and beetles. Over 300 
annoying flying insects in all. 

This dissave ry, by the U. $. Dept . of Agricul- 
ture at its field laboratory in Gainesville, Fla., 
was as timely as it was extraordinary, Be- 
cause we also Iflamed about the dangers of 
O. D .T just about Ihen , 

Naturally, this discovery was public prop- 
erty. But there were problems thal remainod 
to be solved. What Ihe US D,A. had proved, 
beyond.doubl, was the (act that light sensi- 
tive, photoiropic, losecis would always re- 
spond lb a particular kind of ultraviolet light. 
Mora, that the lure ol the tight extended far 
beyond (he supposed ability ol these insects 
to see. At the very minimum, one light could 
control an area as large as W3rd ol an 
acre — 14.25C square (eel 1 

foolproof. Safe, Sllefil 

The light attracted. But it didn't kill the in- 
sects. This is where Pasiollto slapped In end 
created a simple, totally (oof proof, com pteiely 
safe and silent way to gol rid ol ovary bug 
attracted to the light. Without chemicals, elec- 
tricity or polluting fhe environment. 

Palio Protector can't harm your children or 
your pets. It only kills bugs. And so effectively 
it's approved by the Environmental Protection 
Agency, recognized by the Food 4 Drug Ad- 
ministration as well as ihe USDAeven for use 
where food is packaged, in hospitals and 
commercial kitchens, 

LOW* Low Coed 

Pestoilte'a achievement is notable in other 
extremely important ways. Tha other com- 
panies that used ihis discovery came up with 
bug killers lhataro no more effective; in fact, 

’Tfta li Ihe .him official liisapcud an lilfodhtt by Pm $taui 

or C-ulltw rmi H hiyiiilWii live kiu*d and pi ltvm mmmjfi 

im*** cenhol yog cun uod«*f wig|«y *oy cvcwn- 

riincn 



ignore (he peskiest ones and electrocute the 
other insects wllh a popping sizzling sound. 
And their units soH for $125 00 and $150.00 
more! 

Mosquitoes Come Out As Ihe fSam 
Goes Down 

So, with Patio Protector you get the best as 
well as the least expensive model by far. In 
tha late alternoon or early evening you'll be 
able to relax in the shade, linger over your 
barbecue, slay by iho pool, play iennis while 
it's cool — without being boltiorod by mos- 
quitoes. Even after it rains you can forgot 
about sprays. Ihrow away those smelly ert- 
ron oil a candles. 

And you'll be able to stay oulside as late as 
you like. Imagine watching TV, playing cards, 
silting and mixing, even reading or relaxing in 
a hammock as you enjoy the evening breeze. 
Yes, for (he first time ever, you can spend 
summer evenings oulside instead of cooped 
up in on air conditioned room or hiding behind 
screened doors and windows. 

Ofttrolinn Procwhire 

Palio prelector mounts in minulos, virtually 
anywhere. On a tree, any kind of fence, the 
side of your house, even a back wall. Bel il up 
about 25 feet Iron where you generally stay. 
Fifty lent may be even better Then plug it in. 
Ordinary house current is all that's needed, 
though you may have to use an extension 
cord. The operating cost is loss than 30 cents 
a month. 

The ultraviolet light, with the exact fre- 

3 uoncy lor maximum effectiveness, is pro* 
ucad by a unique, fluorescent-type bulb 
constructed of special glass and housed In 
scintillating reflectors. Often called "black 
light because it's invisible lb the human eye, 
it seems to compel Ihe insects to come ever 
closer. Actually capturing them because they 
can't — or won t— fly away 
Just why il works no one knows Not the 
scientists who discovered it, not the ento- 
mologists who- lasted and conlirmed the 
phenomena. They do suspect, however, that 
the light's effectiveness is somehow con- 
nected with the constant early evening and 
mg, In time propagation activity (sex) ol these 
insects. 



The End tif 'them 

Captured, unable to escape or fly away, the 
mosquitoes, moths, gnats and other insects 
are caught in a down-draft (created by a small 
electric fan) and plunged into the water in the 
pan below where they're drowned. All you do 
is change ihe water about once a week, emp- 
tying the (ray in the bushes where the birds 
eat all the bugs, ft's a dean, simple, sec- 
onds-a-week procedure, 

CALL 800-621-5554 

(in Illinois, call 800- 972 -5858) 

These lines m operation 7 days a woek 

■ypu can have Ihe Patio Protector not lor 
$199.95 Of $160.00, but fqr just $45.00, plus 
$3.95 shipping and handling. 

Moreover, because you can't get the Patio 
Prolector in any store, we ll send it to you to 
try without risk or obligation for 15 days. It 
does wh^t the government says, whal we 
promise, or return it to us lor a complete re- 
fund. 

Credit card holders may call the toll tree 
number above. Or you can send your check 
made oul to Douglas Dunhill to Ihs address 
below, (Illinois residents Include 5% sales 
tax ) 

Designed to stand up to all kinds ol 
weather. Ip provide years of trouble-free ser- 
vice, Palio Protector ia covered by an uncon- 
ditional one-year warranty. The special UV 
bulb wiH be replaced free If il fails few any 
reason—axcep! negligent damage— within 
6 months. 

Order your Palio Protector today It is a 
bargain at tha price, but Ihe pleasure of bug- 
free, bite-kee summers around the house is 
priceless- 




Dept 75-404* 

Ten Douglas Dunhill Dr, Oak Fpwt, IL-6C45& 



(fil Douglas Dunhill Inc- 197S 




OLDSMOBtLE TOHONADO OWNERS REPORT 

{Ctfif'fMieof frotp paqv t33) 



forma nee a person could want, but even 
so, it's too high-priced." 

Praise for comfort 

The Toronado's riding qualities and 
general comfort came in lor high praise, 
the following being representative and 
typical: 

"Here’s a comfortable car at last," says 
a Wisconsin CPA, 'and lb© first GM two- 
door F can sit in wearing a hat!" 

A Michigan domestic engineer: "Rear 
passengers fee! that the individually con- 
loured seats greatly improve comfort," 

"Quietest car I've ever driven," purrs a 
retired farm-equipment manufacturer. A 
Michigan teacher observes, "This car re- 
ally has good legroom, but remember, it 
only seats four." 

An Ohio real estate salesman: "I've 
never had so many compliments about 
me comfort of a car." And a Michigan 
property manager; "Everything is in its 
proper place, and the seating is fantas- 
tic.'' 

Despite teething problems of a new car 
on a new assembly line, neary 74 percent 
of the owners we surveyed judged the j 
Toro s workmanship good to excellent. 
"No complaints on that score," declares i 


an Iowa nurse, "and l‘m one to voice them 
if so deemed." An Ohio steelworker "1 
believe it's the best of any car we've ever 
owned," A Michigan manufacturers rep: 
" Generally excellent. There are a few trim 
pieces out of alignment, but it's still the 
best -pul-together car I've owned in a long 
time," 

One thing that bothered a few owners 
(6. 1 percent) was the design on the radia- 
tor grille, A New York insurance exec sug- 
gested, "The plastic grille is too flimsy, 
and I'd also like to see it restyled to dress 
up the front end " An Ohio house wile 
agrees: "The front grille is rather nonde- 
script." And a Brooklyn day-care director: 
"Why let the grille spoil the looks of an 
otherwise fine-looking car?" 

Some improvements suggested 

The grille comments came in a section 
where we asked owners to list changes 
they'd like to see in their Toronados. 
Nearly 25 percent suggested leaving the 
car as is, but we did get quite a few rec- 
ommended improvements to wit: 

Better gas mileage,” proposed a 
Michigan physician, and he was echoed 
by 0,1 percent of Ihe Toronado popula- 
tion. 


"Styling is too boxy." quoih an Ohio 
salesman. A Minnesota labor official: 
"Larger glove compartment. They pul a 
huge door on it and then have a tiny bin. 

It's ridiculous." An Illinois physician; "The 
rear license bracket is Inconvenient to pull 
down for getting at the gas filler. How 
about a little handFe? I d also like no-dralt 
vent windows in the Front and the fuel 
gauge needs brighter illumination at 
night. You almost need a flashlight to see 
how much gas there is/ian't in the 
tank." 

A Wisconsin die maker; J, We don't like 
the radio antenna that goes up and down 
whenever you turn the radio on and off. It 
freezes in wintertime and will burn out the 
motor.’" 

Quite a few owners didn't care for the 
temporary spare tire. "Spare tire is lor the 
birds, ’ chirps a New York physical-fitness 
director, My husband insisis we get a 
regular spare, bui then were will we put 
the luggage?" And an Omaha postal 
clerk laments, "I'd like to have normal 
wheels lor mounting snow tires and for 
use as a conventional spare." 

More owners experienced early me- 
chanical problems than didn't — a ratio of 1 
54.5 to 45,5 percent. The most common 





One touch 
will put you 
in the know 



Know what goes on in your 
(own. 

Get tho inside scoop on police, 
fire and weather broadcasts. 
Even conversations on car 
telephones. 

With a Regency scanner it’s 



simple. There's a. built in 
computer to do the work . A El 
you have to do is touch a few 
buttons. 

Then sit back, and get the 
inside story on what really 
goes on in your town. 
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Involved transmission leaks and. linkage 
adjustments — aggravating but not se- 
rious, "I've been back lo ihe dealer five 
limes for leaks in the automatic transmis- 
sion, and it's not fixed yet. grumbled an 
Ohio estimator. 

Misad justed heater controls, noisy 
speedometer cables, balky carburetors 
and deranged electrical systems were 



also mentioned. Vet nearly 70 percent ol 
complaints were taken care of by dealers, 
usually after just one visit to the shop. 

The dealers themselves constitute a 
well-liked group, by and large, with 71.1 
percent garnering votes of good lo excel- 
lent for their service departments. 

Ninety-three percent of our Toronado 
owners said they'd buy another Toro next 



time — a very high figure and far above 
norm. Repeat customers are legion, andl 
as a Michigan supervisor pul it, "I am sold 
on front- wheel drive. This is my 10th 
Toronado 

A salesman from Michigan averred. 
"It s the same quality car as the Eldorado 
for about 54000 less, with belter styling 
than the Riviera and a super ride.’’ m 
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You'll need to seal 
around the tub 
DAP / sometime... 
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and you II find it $ so easy 
with Kwfk-Sear Tub & Tile 
Caulk. Just squeeze the 
tube for a white, watertight 
bead around tubs, sinks and 
showers Quick-drying, it 
stays flexible and won't 
shrink or crack, Resists 
mildew, too, and has no ob- 
jectionable odor. A versatile 
household caulk, Kwik-Seal 
also grouts tile and caul 
around interior wintfSw and »- 

door frames. To clean-up, jtist 
wipe with a damp-cfOlh. 

and when vou do 




DAP can help in other ways. To 
pal eh line I mo cracks or deop 
holes In plaster or dry wall, use 
DAP Interior Spackling Coni' 
pound- It’s ready mixed and 
smooth spreading. Makes 
invisible repairs For long-term 
seals around exterior doors and 
windows, apply Butyl-Flex' 
Caulk. This lough sealant helps 
reduce heat loss, lasts longer 
than on-base caulks You should 
protect gutter s, downspouts and 
other galvanized metal with 
□eruBio GalV'A'Grip J . The ad- 
vantage 7 tl won t crack or peel 
like ordinary paint 
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FREE BLUEPRINTS and TRIAL LESSON 

—tor your gr&ator success m Building 

Bepioen, cnftjmen h even foremen and 
aup«rintendent$, have Sent for these free 
blueprints and trial lesion in Plan Reading 
u a means of trying out Chicago Tech's 
homo-study Builders training. Leam bow 
u can master Plan Reading— Estimat- 
j — and the practical details of all types 
construction in your spare time at 
homo. Mail coupon below or phone 
TOLL FREE—see how you, too can pre- 
pare for a better fob— higher income, or 
start your own contracting business 
• phone toll mu |M HD a.) 

imaHMBuxt 
CHICAGO TECH/School for Builders 

2000 $. Michigan Avenue, Chicago, lit. 0051 6 



CHICAGO TECH/tofewi *w DiHldtn Vitaian* 

Dspr. FM-H 2000 a. Midi lain Aw, Check r 
chlcjaa, nr. safllfi H m LJ 

Please null me a Fra* Trial Lesson. Blueprints 
and BuHdert CiEalojf. I undar stand there Is ho 
otUIS*tki*1 — ns sataanufi will call. 
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A BUSINESS OF YOUR OWN 

HIBPAIR HVDiAUUC JACKS-. 

“ Earn ^hils jfou lean at harne. M-illiens cl 
jock* in gas iiatiens, trucking: firms, etc. 
need Jeniicing. We thaw you HOW, StoH 
spare- time in your tdsement er gJ r *g,e. 

Big opportunity for ir-Mhanies. 

Wrlli lar Itfdw N«a PU-1 and Irw banai rt*t 

HYDMIRIC JACK REPAIR MANUAL CO J*C. 

a. p. «. * 0 ii i ■ !t*t*n iiui*. « t. mu , 




SAVE 
YOUR 
HEART" 




RENTAL-PURCHASE Program Available 

Yduj STAtR-fiUDE* installs easily and in Less- than: 
2 hours No marring waits or stairway. No spec«t 
wiring required. Shined directly tfom laclory 
win inn 4 days. STAIR GLlOE» . .the nation s 
largest selling Stairway liti' JL LISTED 1 
USED 0V THOUSANDS. CARDFAC PATIENTS, 
ARTHRlTlCS. SENIOR CITIZENS. RESTRICTED 
PHYSICAL ACTIVITIES, POST OPERATIVES . . and 
household convenience, ^outdoor morreis available] 
WRITE FOR FREE BROCHURE ANO NAME OF 
DEALER NEAREST YDU. 

AMERICAN STAIR-GUDE s CORP. 

1001 S*H 1M1I1, Debt- POP-59 

Grindview, Missouri 64030 
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all, is. to bring honor to the old ships 
and the men who served in them. 
The Navy doesn't want to be e mbar- 
rassed by bankruptcies or great 
warships going to rust ip the public 
eye. In the 20-plus years of the Na- 
val Historic Ships Program this has 
not happened. 

One of the first ships to be turned 
over to a citizen's group under the 
Navy program in 1957 was not a 
World War II vessel, but the cruiser 
Olympic flagship of Commodore 
George Dewey * when he sailed into 
Manila Bay in 1898 and told Olym- 
pia's captain, “You may fire when 
ready, Grid ley P 

Olympia, which was scheduled to 
be cut up for scrap in 1954, is now 
berthed in the Delaware River at 
Philadelphia. It is the oldest remain- 
ing steel warship of the U.S. Navy, 
Built and launched in 1892 at San 
Francisco* it sailed in Asia for a 
number of years, came home via the 
Panama Canal in 1899 to duty in the 
Atlantic and Mediterranean. It was 
aboard the Olympia, in 1921, that 
the body of the Unknown Soldier 
was brought home to rest in Arling- 
ton National Cemetery, 

Combination displays 

It is not unusual for submarines to 
be on display in conjunction with 
larger ships in the memorial fleet: 
Lionfiuh is with the battleship Man- 
aacku^etti i; Drum with the battle- 
ship Alabama; Martin with the 
minesweeper Hazard!* for example. 
Several of these undersea boats 
have distinguished records. 

The USS Cavalla was one. She 
spotted units of the Japanese Fleet 
heading for Saipan in 1944 and 
passed the information to the U.S. 
forces, which would ultimately win 
the Battle of the Philippine Sea. Two 
days later, her intelligence work 
complete, Cavalla found a Japanese 
carrier of the Shakafcu class (one of 
the Pearl Harbor attackers) and 
sent it to the bottom with six torpe- 
do hits. Cavalla may be seen, along 
with the destroyer escort Steward* 
in Galveston, Tex. 

At Manitowoc, Wis., where 28 
World War II submarines were built 
by the Manitowoc Shipbuilding Co., 
and where townspeople remember 
submariners affectionately, civic 
leaders yearned to have one of their 
vessels returned by the Navy as a 
memorial to all submariners, Alas, 
not one of these inland-built subs* 
born on the shores of Lake Mich- 
igan, was available, but the USS Co- 
bia , a small submarine built by Elec- 
tric Boat Co. in Groton, Conn., was 



offered instead. It is the centerpiece 
of Manitowoc's Maritime Museum 
today, even though built by a “rival” 
company. 

Another submarine memorial as- 
sociation and museum is, quite nat- 
urally, at Groton, the so-called sub- 
marine capital of the world. Oddly, it 
wasn't possible until 1977 that vis- 
itors to Groton could see anything 
but the outside of a submari ne„ Then 
the USS Croaker, built at Groton in 

1943, was acquired from the Navy. 
Croaker may prove to be merely a 
temporary stand-in for the glamor 
submarine that the Groton group is 
now eyeing, however— none other 
than Nautilus, the world T s first nu- 
clear submarine, now scheduled for 
decommissioning this year. Groton 
will have to compete for the famous 
boat* however— among other inter- 
ested parties is the U.S. Naval Acad- 
emy. 

Open to the public 

Yet another submarine memorial 
association was responsible for 
rescuing the USS Ling from the 
scrapheap in 1972. This fleet-type 
sub, launched at the end of World 
War II, earned no combat record, 
but a group of prominent New Jer- 
seyites thought she would make a 
worthy addition to Borg Park in 
Hackensack, NJ.* all the same. 
Toura of theLin# are now conducted 
seven days a week, complete with re- 
alistic sound effects and the oppor- 
tunity to actually lay hands on the 
vessePs controls. The Ling is also 
available as a site for children's 
birthday parties — cake and punch 
in the torpedo room! 

Other submarines open to the 
public as memorials include the USS 
Cod on the lakefront in downtown 
Cleveland, Ohio; the USS Requin in 
Tampa, Fla.; the USS Batjuth at 
Muskogee* Oklahoma; the USS SU- 
veraides at Chicago; the USS Tarek 
at Baltimore; the USS Pamparailo 
(temporarily closed) at San Francis- 
co; the USS Roncador (once painted 
pink for a Hollywood filming) at Re- 
dondo Beach, Calif. 

Although not a memorial, the 
World War II German submarine, V- 
505, has been a popular exhibit at 
the Museum of Science and Indus- 
try in Chicago since 1954. It is the 
only enemy ship to be captured by 
the United States since the War of 
1812. Attacked and damaged by a 
U.S. carrier task force off Africa in 

1944, U-505 was abandoned on the 
surface by her crew, then taken as a 
prize hy an American boarding par- 
ty. The boat yielded important infor- 



nation about codes in use by Gor- 
man submarines operating in the 
Atlantic. Towud to Bermuda, U-505 
sat out the rest of the war under 
camouflage, then made a tour of 
eastern port cities, ending up at 
Portsmouth, N.H. 

For a time it appeared that U-SOS 
would he cut up for scrap, but a Chi- 
cago civic group went to Congress to 
secure title to the prize and then 
raised $250,000 to finance the costs 
of towing the submarine 3000 miles 
from New Hampshire, around Nova 
Scotia, into the St, Lawrence River, 
through three of the Great Lakes 
and eventually to Chicago, 

Most desirable prizes 

Although these many Silent Ser- 
vice boats have a special emotional 
appeal as memorials to the 52 11, S. 
submarines which never returned 
from World War II patrols, bigger 
ships with bigger guna are undeni- 
ably the prize showpieces for civil- 
ian groups to acquire. For example, 
in Buffalo, N.Y., a citizens 1 commit- 
tee has acquired not one* but two 
well-known Navy ships — the de- 
stroyer LfSS The Sullivans (named 
for five Iowa brothers who lost their 
lives when the cruiser Juneau was 
sunk early in World War 11), and the 
guided missile cruiser Little Rock. 
The latter is the first cruiser to be 
awarded under. the Naval Historic 
Ships Program. The vessels are now 
moored stern to stern at a water- 
front Naval and Servicemen's Park 
under construction in the Port of 
Buffalo, and have just been opened 
to the public. 

Another mini-navy— actually, the 
largest naval ships exhibit any- 
where— has been assembled at Fall 
River, Mass., where the submarine 
Lionfish; a patrol gunboat, OSS 
Asheville; a motor torpedo boat, FT 
796; and the destroyer Joseph P * 
Kennedy all huddle under the big 
guns of the battleship Massachu- 
setts. These mighty naval rifles are 
credited with firing both the first 
and last L’nited States 16-inch sal- 
vos of World War [I — in the invasion 
of North Africa in 1942 and the bom- 
bardment of Japan in 1 945. A marine 
museum rounds out this exhibit. 

Three other great old Navy battle- 
wagons are also available to the 
public; The Texas, commissioned in 
1914 and in action in both World 
Wars is at San Jacinto Battleground 
Park, near Houston. The North Car- 
olina, rescued from the scrapper's 
torch by contributions from 700,000 
North Carolinians, may be found in 
the Cape Fear River, in Wilmington, 
N,C* The Alabama is at Mobile* 
Ala, 

(Please i \um to page 282) 
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MORE U3ABLE HO R S E ROWER, 

AN-gair drive ddliv*r* almost 100% ol 
■fin tune output to the wheels Puts more 
horicpOwur ro work, gives morv work 
per gallon of gas. 



TRACTION PLUS 

P-awcr Kins'* *'te end 
weight combine wlh 
big ground-gripping 
tires for sup»w 
Erection AddlEiOn 01 
wheel w&rghls and/ar 
loading Of Urea 
□ ■Yea you enormous 
pull-power 



ROWER TO SPARE- 

1 S„ 14 and IS ho cast Iran engines provide 
«ay atartlng, high torque at working iqeedi 
Power applied through gear reduclions to- 
24 B :1 glue* ypg f remendoui workpower 
at the wheel* 

HIGHER GROUND CLEARANCE, 

Up lo an amazing 15". Compare rhai wt|h mhor 
garden (rectors I You can Cultivate la Her crops, 
handle big, Power King implements work traally 
Over rough ground 



YEAR-ROUND 
VE RSATlLltTT. 
W-;h Iwanly-Nva 
quick-change 
Aiiachmunis. 
you can put your 
Power King to work 
lo handle all the 
tough lofcs 
on your place. 



Engineering Products Co*, 1005 K-5 Anoka Ave., Waukesha, Wl 53186. 



Power to on tough jobs. It lakes real muscle to handle big 
plowing jobs. To move mountains of snow. To mow acres ol lawn. 
And have power to spare when tilling, discing, cultivating, dozing, 
loading, log splitting and more. Power King's got the muscles to 
handle jobs like these. And what's more. Power King is built super 
tough, super strong, for years of reliable service. 



Write lor information and free catalog. 
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WELDERS ARE AMONG THE 
HIGHEST PAID 
CRAFTSMEN 
IN THE WOR 



HUGE SALARIES ARE BEING PAID RIGHT NOW here 
jn the U.S., in Alaska, the Middle East and South America for 
experienced pipe welders. Jobs are open on construction 
projects, pipelines and oil rigs. With a diploma from Tulsa 
Welding School, and a few months experience, you can be on 
your way to travel, adventure, and good money nearly anyplace 
in the world, 

COMPLETE COURSE — ONLY 16 WEEKS. Tulsa Welding 
School is one of the most experienced and best known schools 
in the field. We have been training and helping place pipe 
welders for over a quarter of a century and today our graduates 
are working all over the world. 

Class periods are only six hours a day and you can choose a 
morning, afternoon or evening schedule. 

HOW MUCH DO OUR GRADUATES EARN? Mail us the 
coupon and we will Send you a list Of the e xact salaries at which 
our recent graduates have gone to work. You will also get a 
colorful booklet showing the training you would receive and 
complete course information, 

BETTER YET, CALL US right now. We will answer all your 
questions and read you our current list of available jobs. Our 
phone number is: (91 B) 587-6789. Collect calls are welcome. 



TULSA WELDING SCHOOL 

3038 Southwest Boulevard Tulsa, Oklahoma 74107 



a Mail today for complete information. 

| Gentlemen; 

18 Rush me a complete information packet including course description, 
■ class starting dates, and a list of the jobs and salaries at which your 
& recent graduates have gone to work, I understand there is no obligation 
jjj on my part. 

M Name, Age — 



Address 



. Phone 

AREA CORE 



City ... State— ... — Zip — ... — 

Approved for training under GJ bill and for B I.A training. 
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Yet another famous battleship, 
the Mighty Mo, USS Missouri, is not 
a designated memorial, but an inac- 
tive or reserve ship of the Navy. She 
is stationed at the Puget Sound Na- 
val Shipyard, Bremerton* Wash,, 
and could be put back into active 
service if a need arose. Because of 
Missouri's historical significance as 
the ship on which Japan surren- 
dered in World War II, portions of 
her quarterdeck, forecastle and 
wardroom are open to the public free 
of charge. 

Art Impressive giant 

Nothing, say Navy buffs, can 
match the awesome power of a bat- 
tleship — nothing, say other Navy 
buffs, save the awesome siae of an 
aircraft carrier. Only one of these 
giants has so far been turned into a 
memorial* the YorkUium, at Pa- 
triot's Point, in Charleston* 5,C. 
Three football fields long, with 15 
battle stars to her credit and over 
1000 enemy aircraft destroyed, 
Yorktowt > is an impressive ship 
which attracted nearly a half mil- 
lion visitors in the first two years 
following its opening in 1976, 

Distinguished history 

If an ambitious group of New 
Yorkers and aviation enthusiasts is 
successful in its plans* another fa- 
mous carrier will soon join this his- 
toric memorial fleet— Intrepid. This 
World War II veteran was hit four 
times by Japanese suicide attacks at 
I wo and Okinawa, hut survived 
them all. In mothballs for five years, 
Intrepid was recommissioned for 
the Korean War, saw action off Viet- 
nam, recovered astronauts from the 
Pacific, then retired again to the 
Philadelphia Navy Yard, Now a non- 
profit group called Odysseys in 
Flight proposes to bring Intrepid to 
a berth in the Hudson River at New 
York City, where she would become 
a floating museum dedicated to the 
history of aviation. 

Worthwhile investment 

Inevitably* many great old ships 
are still cut up for scrap once they 
are stricken from the Navy's regis- 
ter, Indeed, more are lost than are 
saved because rescuing a warship is 
an expensive undertaking; the /n- 
trepid project, for example, will re- 
quire over ¥3 million. For many 
Americans* however* the invest- 
ment is worth it and donations are 
gladly made. They see the ships of 
our memorial fleet not simply as a 
collection taf nostalgia* but as mile- 
stones of history. JW 






Us ihe besi way we know of: I, Keep- 
ing you quiet 2. Getting you heated- up 
3. Cooling yon oil 4. Stopping your 
luei bill from exploding 

We're nol just another large group ol 
radical theorists. We m a small aggies* 
sive group oE revolutionary, yet logical 
businessmen muscling in on the en- 
ergy aciion lo everyone's sal i section. 

We' re Tri polymer and we're out 10 insu- 
late you once and lor all! 

Il’s a breakthrough. An insulation 
technique that's sophisticated and 
permanent. The science of Tri polymer 
makes ihe competition look painfully 
crude and obsolete 

You won't know what hit you. We 
don 'I rip down your walls to install 
clumsy layers of libergiass. We simply 
lilt a shingle, drill a hole, insert a gun 
aid blast away! Sot!, foamy Tri polymer 
linds and tills every nook and cranny in 





your walls. It sets hard in ten to thirty 
seconds we rep I see the sfii ng I e an a 
you’re or your way 

Into the fourth world. Of savings. 01 
comfort 01 quiet 01 safely The heat's 
of I your wallet and inside your home 
Cozy. Summer’s sizzle^ No problem 
Tnpolymer's stilt working so you and 
your money slay cool Happy about 
that? Well, then celebrate and lurn up 
the music. Your world's been sound- 
proofed. You can't hear them and they 
can t hear you. 

Ybu>e out ot danger. Tripotymer 
loam hales tire Hates vermin and other 
pests too It's a totally safe building 
material 

Tn polymer makes d easy lo join the 
energy revolution We've got de- 
tails— technical and financial All Ihe 
information you'll need to make a 
healthy decision Write Cali Send us 
ynur address Wf ' re aiming io heip you . 



C.P Chemical Company Inc. 
39 Westmoreland Avenue 
White Plains. New York 19606 
Telephone 914- 420-251 T 
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COMPUTER CHESS CHAMP fCenfrhiifitf (rampage US) 



Challenger 10 were the standout 
players with Challenger winning 
the top honors. Just to be sure, we 
ran a series of games pitting Boris 
against Chess Challenger again. 
These scores were even more deci- 
sive: Chess Challenger won five out 
of six games and drew the last one. 
Though considered "adult toys” 
the performance of these computers 
led us to have more than a grudging 
respect for them — and we're not 
alone. Severn] experts think that 
Chess Challenger 10 merits a U-S* 
Federation rating (playing at its 
Level III) of between 1150 and 
1350“ which means it could beat ap- 
proximate]^ 15 percent of America's 
30,000 rated chess players. In my 
opinion. Chess Challenger 10 easily 
plays better than 00 percent of the 



40 million Americans (excluding the 
tournament players) who know the 
chess moves. 

Though the machines are often 
touted as challenging to even an ex- 
perienced player, it is as teaching 
devices that they excel the most. 
Through a process of intimidation 
and punishment, these computers 
will often improve a human player's 
tactical ability — at least the novire 
player will have an opponent who is 
adept at seeing targets, making 
sharp attacking moves and defend- 
ing against obvious "threats.” Of 
course, the machines will make 
some bloopers but even the weakest 
of them may be a useful teacher. 

I recall a year ago when the par- 
ents of a prodigal four- year-old boy 
bought him a CompuChess I (the 



predecessor of the current model). 
The child, like most children, tended 
to concentrate on his own moves and 
overlook his opponent's threats, 
Though his chess aptitude was high t 
his practical playing strength 
needed development. CompuChess 
provided a good, stable opponent Cor 
him. Incidentally, the boy always in- 
sisted on another person being in 
the room with him whenever he 
played CompuChess! 

One of my other chess students 
purchased a Chess Challenger III 
for his father (that game also ances- 
tral to the one we tested). "‘In the 
beginning,” the student told me, 
"my father had no offense. He made 
many m istakes and lost every game. 
But he quickly learned to coordinate 
his play, often using two or three 
pieces together in an attack. In two 
months he was able to win two out of 
ten games from the computer.” 

The student himself used his dad's 
computer: "Though I could heat it 
eight out of ten games,” he ex- 
plained, ”1 still enjoyed playing it 
and it really sharpened my game, I 
sometimes intentionally give up a 
few pieces to give It an advantage. 
You con improve your game by giv- 
ing it such an advantage as will 
force you to be resourceful to beat 
itJ* 

Helping you choose your move 

While all these computers have 
some similarities they also have 
many distinguishing characteris- 
tics, They are all easy to operate — if 
you want to move u pawn from D2 to 
D4 you simply key in D2D4 and hit 
piny or enter. All of them can accom- 
plish the chess moves of castling, 
pawn promotion and capturing ert 
fHinHant. although such moves are & 
shade harder to enter into Compu- 
Chess and Chess Champion than Bo- 
ris or Chess Challenger. 

Chess Champion has a large, eas- 
ily road display, but will accept an il- 
legal move if the human makes a 
mistake. This can lead to impossible 
game situations. 

Chess Challenger and Boris will 
play either Black or White with 
equal facility — CompuChess can he 
made to play White, but only after 
an awkward session of keyboard 
entry. Chess Champion has no in- 
structions given to play White. 

All the computers have different 
levels of skill. Higher levels offer 
better games, but longer “think™ 
times. CompuChess and Cheas Chal- 
lenger have ten levels. Chess Cham- 
pion has six. Boris,, however, i» 
unique in that he has a timer. You 
fWMsejum to cape gtfgj 



HOW CHESS COMPUTERS THINK 



Touching a computer to play chess— to 
many computer programmers— is more than 
a game. Many consider such research and 
development to be the lirst stop toward real- 
ization ol machine intelligence. 

But it is still a tong, uncertain road From 
machines such as Boris and Chess Chalfen- 




Home computers can get in on the action. 
Thl* la the Apple II display of Personal 
Software's Mlcrochess program also 
available for Pet and TRS-fiQ computers, 

ger Id Star IVars droids II ho C3PO and R2D£, 
Before we can make a machine think, we 
have lo know how e human does it. 

The game of chess is a prime example ol 
how a computer can be lar outclassed— right 
now— by an ordinary human, When the idea 
to program a chess-playing computer was 
lirst pursued It seemed a deceptively simple 
chore. Just have the computer evaluate all 
the possible board positions and pick the 
best one 

As It turns out. there are so many different 
board positions that even the fastest, most 
modern of computers would lake a program- 
mer's lifetime to search through them all, Ob- 
viously, a way had to be found to cut dawn 
the search to a manageable level 

One way, still the way thal computers such 
as Boris and Challenger do ft, is to only took a 
lew pile s ahead (a move being one pfy or 
piece moved by Black, and another ply by 
White). So. we can now see why these home 



chess computers have different tevefs ol play 
and why the better-playing levels take longer 
to move. The more plies ahead (be computer 
looks, the longer it takes to sort the possibil- 
ities. Also, we see why the giant computers 
can usually trounce the little home ones: they 
are often faster machines with gsani memo- 
ries. 

As computers look ahead lo evaluate a 
move I hey assign various scores tp possible 
board positions. Obviously,, a position that 
loses a knight will be assigned a lower score 
than one thal wins a pawn. The trouble lies in 
the qum'i areas — of deciding the score ter 
controlling Ihe center of I he board. Itx cen- 
tralizing the king in the end game, for literally 
dozens ol situations where no pieces are lost 
of exchanged and yet there Is a subtle shift In 
advantage, 

Many authorities agree now that human 
chess Masters look ahead only tour moves m 
a normal game Surprisingly, novice chess 
players also look ahead about the same 
amount, Bui a chess Master will tend to make 
the right move and a novice lo loul up. 

The answer seems lo lie In something 
called pattern recognition. A chess Master 
has mental "snapshots'' ol the various beard 
positions he may come up against. The nght 
move springs lo mind: he does not have to 
fumble. Unlike most chess computers, or no- 
vice humans, he quickly recognizes what lo 
do. 

Herein seams lo fie the answer to pro- 
gramming a metallic world chess champion. 
Pattern recognition is a tough nut to crock 
and the best programmers In the world are 

trying, 

Chess Chaitenger 10, our tourney winner, 
uses a very primitive form of pattern recogni- 
tion in i he openings. It has been programmed 
so that — for the first 10 moves, or so — it just 
needs (o "look up" the right move. 

Future computers may take pattern recog- 
nition to the same heights as Bobby Fischer 
or Anatoly Karpov. Then again, they may not 
One thing is sure , com puter c hess will slay in 
the torefront ol programming and computer 
development, — Nefi Sftapfro 
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PolyGlass your car! 

New miracle Polymer "Glass" Sealant completely protects 
you car's exterior finish — it even restores original luster to used models! 



Available only as a service by new car 
dealers for S100-S200. Now do it yourself 
in leas than an hour for only $29. §5, 

116 oz, bottle, enough tor 3 cars,) 

The elements ve. your onoe beautiful oar,,. Votive 
probably experienced it. Your treasured, shiny new 
automobile gradually fades and dulb. The once fanJJUaut 
finish turns chalky and washed out. Even hours ol 
waxing and bulling can't recapture that new car 
look.. .Until this now chemical science discovery ... 

Never wax your car again... PnLy-CloSoal* is not 
anything like a simple wax or polish. Et is actually a 
miracle polymer glass formula don serving as a powerful 
sealant and a beautiful ex tenor finish, When applied 
Ughtly to your car's finish and chrome its exclusive 
EJectromohcular Action literally iuses it to the surface, 
locking in luster and a brilliant shine, almost laminating 
itself to your car for years. ..shutting out harmful sun, 
ram. pollution, salt, dole rgcnts and other elements that 
normally ruin the appearance and valuo of your car 

Prevents oxidation from starting on new cars... and 
actually removes it from need model*! PolyGlcSaar is Literally a 
Glass Shield that becomes part of your car's hmsh, Your new car's 
paint is simply not allowed to oxidise. . .for 3 Years! Than PolyGlass* it 
again for years more of protection If your car is not new, Poiy- 
GloSeal* will actually remove the oxidation, add gloss, and stop 
further oxidation for I year before you need to apply again, it is 
similar to covering your car with a non penetrable coat oi polyurethane 

Enamel spray paint can't even gat through tha clear glass 
shield... .When this new profession a] automotive product is demon- 
strated to car dealers tha "spray paint test" is used. Poly-GloSeal* is 
applied to a car s hood, After it dries it is wiped oil and a can of 
enamel spray paint is sprayed directly on it. along with Magic Marker 
and other solvents. Then the observers are astonished as all of these 
are wiped off the hood with a mare cloth. Nothing, not even dirt and 
dust can adhere to the surface! * Trademark 



No rubbing, labor or buffing equipment needed 

...Poly-GloSeal* goes on easily and quickly You wipe 
it on with a cloth, let it dry, and than wipe it off. It takes 
only a few minutes less then an hour, The main 
ingiedients ate Poly glass', another substance simile r 
to Tel Ion *, and a minimal amount ol silicone to ease in 
wiping it on (Also highly recommended for boats and 
airplanes) Between washes you need only wipe your 
car with a damp cloth to reactivate its brilliant dirt and 
dust -re palling shine. 

The incredible Poly -GloSeal' ' Brilliance Guar- 
antee"... If after using it. you are not pleased for any 
reason, return the unused portion within 3 weeks of 
receipt for a prompt refund of the entire purchase 
price Further, if Poly GloSeal* does not protect your 
new car for 3 yeans oi your used car (90 days old or 
more] lor 1 year, write and tell us. We'll take your word 
for it. and return your small investment on a pm-rtisd 
basis. However, due to the extraordinary quality ol this 
fully- tested product, we are confident that this would 
not be likely. {Note' Poly -GloSsal* is 100% sale to use 
— it can also be removed with mineral spirits], 

CALL TOLL-FREE FQH INSTANT PROCESSING: 1 -800-235- 
6945, Calif re-s. call: 8G5-966-71B7. Or send coupon 

]'iiSK« pra m pt I y ship the lajJawing erdei lor Pei lv C I o&ea I * !t not IUO'1, jiIvavW- ati-ih 
using |t nn my cdl ! (.‘an ctLum tile UAUMtt pen uwi WLlJim 'A wei'lt't lor 411 lilUlTJ-SitLOFHKi 

S uet Etrlurid cif pm thine puts ihipptrig cHaig*: dwelt One: 

Ship I K' Bui tie & 1 23.94! p3ui 52 shipping «nd handling? ™ Or. 

□ SAVE SkO MOPE 1 Ship 2 BoUln* »■ J£4 95 lplu*f2ilHp[ijng bundling I n* 

Q Check oi Mane* Order *nclM*dl ICA re* tddG'l. sjIm ra*) 
n Chtrge mv eredil end mi m her heLow 

□ n#ts|t AmerifU rd t V isi U Miller Charge Opteibanli- No . 1 

□ ArsurriCjn Dipre-is ( Diners Club II Carle Blanche 

Credit Card Ho, En p Hun 

M ‘* a 

_ 

Citf ^ State/ Zap, — i , . , . — 

Stnrihine Crovp. 15,9 5 “ lsh,n '"" 

924 Anacapa St., Depl. BQ9, Santa Barbara CA 93101 
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Poly-GloEoa] ■ makes 
standard waxes and 
polishes obsolete! 



USE THE SUN TO HEAT YOUR POOL 

fConrjnug tf from peg?. 13 B) 



tice run. Many dealers not only can 
call on their own experience, but 
also have access to computer-stored 
data of thousands of other installa- 
tions, Fafco and Grumman distribu- 
tors, for instance, will feed pool size, 
shading, climate, desired pool tem- 
peratures, length of swimming sea- 
son, etc. to their computers. The 
printout reveals feasibility, opti- 
mum system design, panel area re- 
quired and estimated dollar savings 
over conventional fuels. 

A contractor-installed system also 
means you’ll have someone to turn 
to if the system develops problems. 
Should you decide to have the work 
done, get as many references as pos- 
sible — and check them out. Read the 
warranty carefully. Some warran- 
ties may extend 10 to lb years — but 
not cover much except part replace- 
ment on a prorated basis, Other war- 
ranties, such as the one from Grum- 
man for five years, not only cover 
materials and workmanship, but 
also the costs for part removal, reih- 
stallation, labor and shipping. 

If you decide to attempt the job 
yourself, ask to see the installation 
manual before you buy, Is it clearly 
written, with easy-to-follow illustra- 
tions? I found Fafco and Solex man- 
uals easy to follow. 

A !J2-page booklet entitled Solar 
Pool Heater# and Other to Cut 
Your Pool Heating Bills, is a worth- 
while investment for the do-it-your- 
selfer. It's $2 from Horizon Indus- 
tries, 12606 Burton St., North Holly- 
wood, Calif. SJ1605. W 

MANUFACTURER'S LIST 

Ac-coHo Producls, Inc.. 30 Alabama Ave.. is- 
land Park, N.Y.. 11558; Thermc/gtobes 
(plaslic-bail pool covering) 

And ray Products, Inc., 23 Genterway, East 
Orange, N,J,, 07<J1 7; solar pool cover 
Bio-energy Systems. Inc.. Mountaindalo RcL 
Spring Glen, N-Y , 12483, SolaRdl extru- 
sions, solftf pool healing system a 
Falco Solar. 23S Constltulion Drive, Men-lo 
Park, Calif . 94025; active solar pool haalmg 
system 

Grumman Energy Systoms, Inc., 417S Veter- 
ans Memorial Highway, Ronhonkoma, M Y., 
1 1 779; aclrive solar pool heating system 
Heliotrope General, 3733 Kenora Dr. Spring 
Valley, Calif., 92077; solar pool electronic 
control, automatic valve 
Lol Bros. Solar Appliances, Inc , 1515 Seven- 
teenth SI., Denver Colo,, 80202, solar pool 
cover 

Sealed Air Corp-, £015 Saybrook Ave., Com- 
mence, Calif,, 90040; solar pool cover and 
active solar "pool healing system 
Solar Industries, Joe,, Monmoulh Airport Indus- 
trial Park, Farmingdale. N J 07727: solar 
pool heating system 

Stole* Solar Energy Systems. 1 87 Billerica Rd , 
Chelmsford, Mass , 01824; solar pool heat- 
ing system 
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STRUCK KIT, D*pt. PMS9 CrltarhurR, Wit. 53013 

□ Citalcii mowing CtiAlir Trie lor kit eoniErun. 
tJcm & put. (specify MjiintlrK or MiALDoierl 
— sag. Both CAtd Idf i — JS ff. 

□ htn* lor UbrictUnf a Crawler Tractor till 
IfOffl local mar«n»lt fipfrcjf* Mdintlrfc; Or 
Mlm-DflMO — 17.00 BdttV PlMU — (I0,00|rl- 
funded on mw putthai*}. 

PfAHE - - _ 

ADDRESS 

Clhf, BUTE, TIP 



fPtlLEk UBUMtl IKWT1QI 



ZL i 



from EDMUND 
SCIENTIFIC 

Bright, clsar image;.. .that's what you can 
expact from these 7 x 50 binocular;, Great 
lor boating. hunting! & stadium spcjrtt. 
Fully costed optics, center focusing, neck 
strep, carry case and a wide 372' field of 
view at tOOO yards! Backed by our 30-day. 
money 'back guarantee I 



O ’ * «•- "*■ 



0 EDMUND SCIENTIFIC CO. 

□Hi. H id. K-dH-urp H’ng. N.J.Clddf 

U VESr Pl»w *#nd 7 xW Binoculars 

priced al 1BS.B5 alma SI eg and hjn 
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Enclosed is my Cheek M,Q 4 . 

PImb* change my Am Erp VI aa MC 
CwJ Ho 



InWitanh Ho 
Signaiuri 
Namaipunll _ 
Addflsa 

aij 



bat! 



SI pro 



COMPUTER CHESS CHAMP 

(Continued from paga 285) 

can play Boris at a wide range of lev- 
els by setting his timer from one sec- 
ond to one hundred hours. (There is 
also a $400 Boris which runs off re- 
chargeable batteries and has a 
memory to recall games.) 

Compu Chess has a special feature 
called "Survival.! 1 The machine will 
randomly select one out of 1500 pos- 
sible middle-game positions and 
play it at whicheverlevel the human 
asks for with the White pieces. 

Boris is especially flexible and 
easy to use for position verification 
and position modification because of 
its "rank display" feature. It will ac- 
tually show you little pictures of the 
chessmen and where each is sup- 
posed to be on the board. 

And let’s not forget that, of them 
all+ Chess Challenger is the most 
gentlemanly opponent. When it is 
your move he will notify you with a 
pleasant beeping sound* 

But is it a buddy? 

Many humans, myself included, 
seem to vacillate between catling 
one of these machines "he" or “it." 
You tend to assign human charac- 
ter sties to the machine — after alL it 
is your playing pEirtner. 

By naming their machine Boris 
(after a programmer's puppy, we are 
told), its manufacturer is obviously 
capitalizing on this human tenden- 
cy to personify a machine. Bode also 
talks to you— by displaying about 
H0 remarks, ranging from "Hooray" 
and "Ready to resign?" to "1 need 
help" and “Ah, ruthless J n 

Human responses to these re- 
marks vary. Some find them delight- 
ful, others a nuisance after a few 
dozen games. 

One seven- year-o Id came to me lif- 
ter bearing the brunt of several 
jibes by Boris and lamented that 
“Boris doesn’t like met" 

There will be rapid development!* 
in these games and — (is programs 
change ami lire redeveloped— to- 
day’s losers may be tomorrow's 
champs* In fact, new versions of 
these machines may be offered soon. 

One thing for sure — it will be a 
very long time indeed before any of 
them can hope to match the play of a 
human world champion (though one 
manufacturer’s ads imply just that 
outrageous possibility). What they 
offer you is entertaining and in- 
structive chess. And, though they 
may forget themselves and beat you 
on some occasions (when you have 
set the play level too high), they can 
be trusted to keep the distasteful 
record of your losses a confidential 
secret! FM 
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HOW YOU 

the best 
vour 



can get 

-shape'of 

life! 



Imagine, a body building "System' that can give you a 'Great Body \ in record time! 





Like more facts? 

We'll be glad to send you 
free colorful brochures and 
even a free booklet. ah you 
have to do is send us your name 
and address. 



CIT Y ST AT E 

ZIP 



Face it. unless ydu do something about it, your 
body gets worse, day by day it gels uglier! Your body 
and your health ure your most important possessions 
and they deserve your attention. With progressive 
body building you get better, day by day, with 
results you can see and feel 1 

Want a sexy, trim and muscular 
waist? 

Every-ene admires a trim waist. Clothes 
Simply look great on a muscular waistline. Ask 
any girl what the biggest tur n tiff is in a yuyS 
appearance, Chances are she'll say, 'Fat'!! 

We have the perfect "fat-el i mincer"; the 
fabulous " Universal Body building System'. 

Your first few minutes with the 'system' will 
begin to el iminaTe el I pkcsr I at ! 



As for sports ... 

It's a fact; all factors being the same, the 
Stronger person can always om perform ' This 
applies to all endeavers that require strength 
and endurance. 



Most men never realize their fabulous potential! 



How would you Elks to get mio shape 7 Really mio shape Better 
than you have ever been* E nough to make the girk notice you wi rh 
admiration and enough to make the guys lorn rheii neads in en, y. Na 
kidding' | rfan'1 CJfe how much you are Out £>l ih^e, regardless iuw 
much you have fel vourxlf qo. I can change youf body I Oft .j 1 1 fur 
the belter 1 



Thin* about that. How would you like to feel better, look betier 
and have more energy? How? Simply by following our fasc mating 
'system' which can be done 3 times a week, Chances are you can 
complete the 'sysiem 1 m less time than it would take you to get to 
a commercial 1 bealih spa and back. And, ihe "system" can be followed 
in the privacy of your own bedroom, 

Body building is fun! 

Unlike other sports, body building is a "fun" sport that you can 
continue 10 any age. In fact, you obviously need ii more as you 
gel older. There are body builders who are in there 40'^ and 
50's who are belter buill than most Olympic Champions. In 
fact, they are so well built they would make most 
professional athletes look puny in comparison. 

So, why let yourself deteriorate? 



The best, most productive 
body building "system" for 
developing the muscular 
size and strength in the 
entire body!! 

Imagine, a body building 
system' that requires minimal 
time, but gives you maximum 
results You can actually see and 
feel the results on a day to day 
basis. Our 'System' has the 
ultimate masterplan for [Ota! body 
development 



ADDRESS, 



§mu 
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UNIVERSAL 
BODY BUILDING 
Box 6694, Dept- MEC 
Detroit, Mich. 48240 



You bet I want more facts ■■ 
me your FREE Hook let and all 
your Colorful Brochures! 1 



NAME 



FAT? 

FAT WILL 
DISAPPEAR - 
REPLACED BY 
MUSCLES I 



SKINNY? 

MUSCLES WILL 
APPEAR * . . 
ALMOST LIKE 
MAGIC] 



MAY 1979 207 




PATIO TABLE AND CHAIR SET 

(Continue# tftxn moe 1*3) 

60°. To insure accuracy, use a sharp 
point on your pencil to mark all 
cuts— s(|U are, angled, beveled or 
whatever — and make certain your 
saw blade is on the waste side of the 
line when you cut. Should your saw 
wander slightly, you can usually 
make corrections to get tight-fitting 
joints. Use either a sanding block or 



Surform plane, or a file, rasp or belt 
sander — whichever will do the par- 
ticular job best. 

Table layout 

To give you a working surface for 
both drafting and assembly, lay a 
4x4- ft. piece of plywood on a pair of 
sawhorses^ Using a ruler, protrac- 
tor, pencil and straightedge, lay out 
the tabletop outline on the plywood 
and draw in the parts that form the 



top. You can then take the dimen- 
sions and angles for the various 
pieces right from the drawing on 
the plywood panel. 

To facilitate assembly, do it right 
on the plywood. Install each piece 
of wood with its best surface down 
against the plywood. 

Assembling the table 

Start by cutting the six table 
edges (A in the illustration below) 



PATIO TABLE PATIO STOOL 







m PaeULAR MECHANICS 



edges (A in the drawing, page 288) 
and beveling their ends. Use your 
combination square to locate the 
nail holes for both ends and keep 
nail locations aligned on all edge 
pieces. Predriil nail holes with a Vfe- 
in. drill bit, then line up the edge 
parts on the plywood pattern and 
glue* them together to form the table 
rim. When all parts are joined, coun- 
tersink all nail heads slightly below 
the surface. Make certain the work- 
piece is well supported as you set the 
nails, so the parts do not rack and 
fall apart. 

Next, cut the divider strips <B, C 
and D) to fit. Notice that one strip 
spans the entire top, running from 
one point to the point opposite. The 
other four strips meet in the middle. 
Bore pilot holes and nail and glue at 




Invert the stool, cut le g b races to 30° 
angles and, using gJue and nails, 
fasten the leg braces to the legs 





Cut a 2*4 block to suitable length 
and use It for support beneath each 
leg when you are setting the nail heads. 




the center and through the outside 
edge points. 

Rough-cut the tabletop sections 
(K T L,M T N,0l that fit between the di- 
viders, Set the outside piece (K) 
finish against the table edge and 
leave a to 14-in, gap between the 
inner pieces. Number sets by the 
triangular section of the top into 
which they will fit, remembering to 
keep the better side down against 
(Please h/re to page 5901 



' Mlfael* Of Mudirn Miniaturization! 



Now One Free Phone Call 
Gan Bring You the Safety 
and Convenience of this 

New Compact 
Emergency Air 
Compressor 



Raff hi ph- impart 
B»> mt 
raflwhr 
triinpl* 



ONLY 



$2488 



PIUS ti «hLr 
pan PM 



Hnw you need newer get stuck nn ihe mid igain 
Yuar AIR AID" can JnlUle y&ur tlm. Inline your ipirt 
And II you g«| sluck I n rt?ud. snow or sand, just let some 
air wit of ynur drive tinw for better Iriction. Than let AIN 
AID' 4 Inllate live Eire* when yen in rt hard nnd again 
AIR AID ■ saves time, money, energy ind even enter 
ragman AIR AID" dim hits u 1 rcllfictorlzed 
hazard warning tfJtngit a ltd does Hie warts cl bulky 
cvmp rescan toiling much mare, 

AIR AID" Is campiet tmmgk Id lit under most car 
seats 1 1 O -'t 1 0 * 3|and weighs only 3 lbs. li bis 1 Innq 
1 5 foot reacts and Mnis $ compile with 3 n ozz le s 
in Its 3 elf- coni sine d ilwige cfritipirimeni 

More than just a tire pump! 

Alfi AID" toUiles anything la 80 p.g.i. Inha les 
rjj;bb|f Fills, beach tells air maiir essg s, span Irui 
g nor s hike tires, even pre ssurizes van ca inptr 
-ifld boat yutar system- ; Jail plug Twin any 12 volt 
cigarette FFghier and ii pumps automatics I ly„ 

Said in anlhuslistlc user: "Tills Is ihe cne useful 
salery idevipe Itet ought Id tie In every car. tamper 
boat Jrir? maybe even airplane In Hie eouniry " AIR 
AID" is Die perfect gift lor a laved ana cm ihe road 
HHte. Order several. One Tor every valilefa. 30 day 
unconditional money-back guarantee II not 
HtJtflri. 




3 pvulfl 



AIR AID" n » rttUDHl. bnvy-duly, piston oper- 
ated pump ii ft deilgred lor years el depeFidibli 
sen let. You wil I bf surprised »i tow Bllen you m use 
II. Dsn'l fra caught wlltoul ynif AIR AID"’. 

To Order: 

use your Visa nr Mailer Charge and call 24- 
hours TALL FREE: 

1 - 800 - 638-1287 

Ask lor Operator JGSL 
(to Maryland call t-BOft-4&2- 12751 
Or send cheek nr menty urdif lor plvs t?.50 
pusiage & handling |Md residents pints add ft, £4 
situ laal ID: 

Exeter Engineering, Inc. 
4828 Hollins Ferry Road 
Baltimore, MO 21227 



Order several. Only on* paslaga & handl I ng charge «i J 
orders of ? nr more Order now and receive FREE ' 
Pressure Gauge while supply lasis! I 






Save Water 

With A. Toilet lYme-Up, 

|uit one Lukinj toilet un wurn 
up to 7-BvOOO gdLom of water each 
year due (n a JdccliTf rank mech- 
anist!}. Why jsitn wuiing water? 
\ Wnt? for your free 1\ine- L p fliochiite. 

rLUIDMASTCn, INC 

f O -*>.«■ -4JC-1 kra Dipl rm Aiuii-hhj-i CvrtrnF-niii ■j.NIO ! 





jlr C*s 1 m Horn Atulilrtfly Sfmpfi 

CAS TURBINE 

JET ENGINE 
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CLOCKS 

Let KLOCKIT be the 
ONE-STOP Source for ALL your 
BATTERY CLOCK MOVEMENTS! 
Regular ■ Transistorized ■ Quart? 





CKIT 



Superb tiEW Qtujli! PR IM 

* Best limekeeper on the m*rkc< 

* fcepgiar shaft Pk-litW 

* pre tli.il > up In V ihick 

tKICElS: 1 Mr SUS V5, J jX Sv 2f uu . Ill %X 34 

Ud ; Vh M SO ^ eu , ,hj|tpni t - X hjfuSirtj:. f I Mir 

I nuiiK-ttirnc. S3 K'# iiw ' mm-mcJih 



free HAsm 

WITH 

EACH 

MOVEMENT 

PURCHASED! 



kl54 Afficiku-uidt btlltty rioeV 

* The only 4 Jewel Battery operated Clock 

rTiDveTnenl jjh miikctl 
■ Immediate delivery from itnck! 

PRICES: 1 for 16.95; 5 at S5.85 ei ; IP at 
15.40 ea.; 30 ai 34. BS ea.; longer thafl 
avii!|.ble al flight ertr? eon, shipping nrt 
iatf tided. 

We Wdtoim Phone Oiden — Call Uj. Todayl 

ALDCM it so ofitn FlffE Genua Bellai? Pendulum Mevemruii le many altu, | 

Beiiciy Chime eod Bio -bam ■eeveaweii, Beavtlf hi DIALS, lYamanli, and Weigh i Sheila. ; 

For FREE CktmlaK Call: f4H) XS530S US-S331 or vrite: KLOCKIT, P 0. Boi 619, Lake Geneva. W| 5JH7 E 
\}ur jtsittr cittUrg dfUwfy pitA Je irnJ 35 Ct*n] I; 
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PATIO TABLE AND CHAIR SET 

(Qontiritj&tf from papa £59 J 

the plywood, Mark the tabletop 
pieces, turn them good side up and 
miter the ends to fit, using a block 
plane or belt satuier. 

Cut top support pieces (E,F and G 
In drawing) for a tight lit and posi- 
tion the tapered legs (H) on them. 
Add the blocks (I). Using at least two 
screws for each radius section, fas- 
ten the supports (E, F and G) to the 
dividers (B,C and D). 

Turn table right side tip, spread 
glue on support pieces and the lower 
edges of the dividers* and drop all 
of the mitered tabletop sections 
{K,L,M„N P G) into place. When top is 
dry, invert table on sawhorses, trim 
leg braces (J) to 30° angles, and posi- 
tion them on the legs IS in. up from 
the floor' — so stools can slide under- 
neath them. Mail and glue braces to 
inside edges of the legs. 

Finishing the table 

Fill all nail holes and defects with 
a matching wood putty. Then give 
the table two good landings — the 
first with 80 to 100 medium-grit pa- 
per and the second with 1H0 or 180- 
grit paper on a belt sunder. 

Dust the table and finish with two 
coats of exterior-grade varnish. For 
a finer finish, sand lightly between 
coats, and dust and wipe with a tack 
rag carefully before applying the 
second coat. 

Use the same construction tech- 
niques for the stools that you used 
for the table. Flop the piece of ply- 
wood and use the back side to draw a 
pattern for the stool tops. 

Once satisfied with your design, 
cut the parts for all six stools at one 
time. Lightly label each part with a 
pencil (A>B,C or 1,2,3 and soon), and 
make up a separate stack for each 
stool. The best method is to build all 
six stools on a Saturday, and put the 
first coat of finish on them Sunday- 
If you're a fast woodworker, you will 
probably get to put the first coat of 
varnish on Saturday. M* 



MATERIALS LIST— PATIO TABLE 

K*y Pet, Sift* and description (uM|i 
A 6 Iti iM51 * JC (libte wJge') 

S.C.D 5 iVi * IWjc IS hi fdmWflr ilripfl} 

£,F.G 5 x 514' x lo ftl 4 supports I 

H 3 m st SW * yeas) 

1 B m * 1 Vi x 5W IdflaDBS 

J 3 1 W * 1 W' * :o to frq waccsf 

K 6 1* * 3W * 20W Itap) " 

L 6 Itt * 3H x 1«* (lop) 

V 6 04 x IVt x if it Dp) 

N 6 11* X 3Vi x S' (top) 

O 6 11* x 34 * k A' |Cnp) 

PATIO STOOLS 

A M 1 1* x 2W * 9 -1 ledges ) 

a 6 W pJywfuxi cut ed In l.voai bottoms) 

C 13 m « 3Vr "■ 14' llegs/ 

D Hi 114 * IVi - x lom tea ttf&c&i i 

E X (pcrfl*, flop)' 

F 36 114 x 34* jk 3' appro* (lopj. 



PUL L SKEW BACK 
UNTIL IT STARTS 
TO CUT 



WOOD LATHE (Consm ed from page f *7} 



Use the skew wilh a light shearing cut to 
turn the cylinder smooth. See leaf. 



Or, make smoothing cut using skew In 
scraping position (better for beginners}. 



Cuts template and use It to lay out the basic 
shape on the smoothed cylinder. 



To use skew, piece II over the work, draw It 
back until skew's bevel rides work. 



Cut various segments to correct diameter 
using the parting tool fed straight in. 



IF CUT IS 
OVER 3/8" 
DEEP, RUN 
IN SECOND 
CUT FOP 
CLEARANCE 



Hold parting tool 90 to work, raise handle 
Slightly as you push tool Into work. 



PARTING TOOL 



Use a fry square to check cylinder flatness; 
remove extra stock as required. 



1« 

3^” 
rsTiyei 



its outside edge. You can shape the 
face with whatever chisel bests fits 
the shape you want. Work from the 
center toward the edge. Remember, 
the outer edge is spinning much 
faster than the center. Thus, it is 
good practice to take light cuts only 
when working on the face. 

Turning a spindle 

Work turned between centers is 
called spindle turning. Make it your 
practice to aquare the wood you will 
use for a spindle turning; this makes 



3/4 c 13.T&" M< ■ n T I St 



Use this pattern fo make the candleholder 
shown In photos B and C on page 144, 



3/r DIA CANDLE HOLE, 
DEEP 

\a" 



Ton 



PfiPLlI Afl MFnHAMICS 



n| 









it easier to rough-round a cylinder 
with a deep gouge, Steps for spindle 
turning are illustrated on these 
pages. It is important to determine 
the centers of both ends in order to 
mount the workpieee in the lathe 
properly. Other hey points include: 
■ Always cut saw kerfs forth? drive 
center, as shown on page 147. Use a 
wooddn mallet to seat the drive cen- 
ter well into the wood. (A metal ham- 
mer will damage the center.) 




Lay out and cut groove tor chimney using a 
small round-nose chisel with Slow feed. 




Periodically check globe In the groove. 
Stop lathe and back off tail stock to do it. 




Next shape the surface between the 
groove and the candle hole. 



■ Apply a lubricant to the cup cen- 
ter to reduce friction. You can use 
light machine oil- 1 prefer a candle 
stub— which won’t stain wood. 

When mounting a piece to be spin- 
dle-turned, insert the spur center 
into the spindle and. support the out- 
board end of the workpiece with 
your left hand. Move the tailstock 
within an inch of the w'ork and 
tPfease fum to ft&gs 292} 



THE BARGAIN HUNTER 




iBuil^lMl'buutihii Dome 
Horn* by 
yourself! 

Cnine s situ pan* « tv least 

eajMftiitfe mtiwl energy *'!■■&*"’ * Can 

tw ea&4y try Dne p« i*-? ixrooap i ^ te* 

<toi» S»*n up 'o CO s* Du-S^] ia» a*d affi c» 

fnyc Ofv Treating 3.-111 cwjlirtg Qu (Warning ri.i has 9& 
r idling capes Ol ,1 l‘»0atrt? fT-'-nt ua-i-.jigcv Iro" HM 
«S a 50C i^jarp It Srfirid try ,<xii 5 ro3a> 

•••'••• ■- * - Catalog and 
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“• ■ J • ' 1 — - ' ■ Doni«'iA*strn*lyMOT#H 

tr an arM'ys ?f ■'- 
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CUM DC BUT DIRECT A^D SAVE 
rUflfirj (Jram - lfi<[il( - CirttHlf + 



Ntav) dirtr 111 1 Ifanitf fine Aij mtiii, ruil- 
prwf type iB. StJUIIaii StiAfi Uit V* WP ®r 
lw*w. I HP l.MD CPw W hi(H or 3 CJ0O 
„CPK ?5 wen s.2» CPU iru.tv in; 
t 1" out B*lf 0 * fliretr dfrrr. J.tl.ia 
frypf p won't foil or chef Bttmt h^, ■ 
mi To 2,dD0 CPU I" m- V,~ Out (13 n 
*DQ t? pcfei A nmkit Ww*t back tmrutac. 

UMWCO. Sfl Hw* f06, Belle Mnf. Ml mm 




DUNE-BUG 

COmpl-tl* >1 ih» A 1 V 
** Km Ld bul td nr 
bur ■ dhK. pr'cril *n 
Nrtl. till, itHftilH-t , 
i m ■natvHtl. 

Seal ?? far DUHE-BD6 fk| 1i 

UP Mlf. 

m L martin. U*u UH 

zm tiro 
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shipping. 
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Slivo [BRAND NAME] TOOL CATALOG 

THOUSANDS OF EXCITING TOOL VALUEV 

Stanley. Wen, Speedy- 5pMy«rc. Roe*- 

wall. DrtnMl, Still. NktwrtUn. DiiifOn, MlIHrt 
Fell*. HfelfaS, Wtllrfwj Plumb. Ktnntdy. HVOL 
H khpid. Crtvcenl, VUt-GHp, Ai*d*? B«C A*. UnEm#L 
Wisa. Channel. tocJc, General, Ponjr ciamB and 
many Halinnally Advarrit^d brandi <yf Igtlt and 
lavppliej. (hip C*ail lb C«M *t price* hard 
ip be«E. Send |1J» I «■ wr Wf 5ILVO TOOL 
| CATALOG today. 

sTlvo hardware co” 

IDT walnut SL. DlflL PVfl- 5 , Kill., Pi. 1910 V 




JAPANESE DOLLAR-ONLY IOC 

Issued by Japan in 
i^£ l&r I be invairar 
OfMjEjyd Add This 
scarce banknote to 
ydyr cptlecEibfi Limit 
one ADULTS ONLY 
Pius. *'on0erf(ii pf«ce lists Send l&C to LITTLETON 
I3QIHCQ -Uept JD-3StrftWon Ne* Hjmps^reQ^l 

COLLECTION OF UN fTEO STATES 
STAMPS ALL SO TO OS 
YEARS OLD— ONLY IOC 

Ofll aegm -HkJ Spa^'ii — *, tttflecnonol 10 
.-iifrcrani old LJS iSan^pa . eacn nsv&a acieair 
SO ; r r»j -s ago. Sand only 1C* B-g i>s(i aife 
■ nelMped MrSTiCSTAWPOO inc ,t?ec‘ 

Camden New TufK 1 331 6 





What's the most You’ve Earned per Hour? 



The NSCC dealer who cleaned 
the exterior of thi5 brick 
building averaged 




Another NSCC dealer cleaned 
this house and averaged 





New NSCC dealers have earned as much as $42,000 net in 
the first year of operation, THEY’RE CLEANING UP, . . 

you can "clean-up: too 

AS A NATIONAL SURFACE CLEANING DEALER 

Tout srs ■ ic 9 1 ‘Gold Mint' - Caff or writs at once for comp fete information. 

]h( frnjlilv Ifi llns ftf* a^elinLattic 

A piisv^n dealer John H c«i ilDQO » 

nt-ck. m hij rust mojilit ' /Mer fi4c»iA :, d V made 
54B& prOM 1(1 one day. :it CtM(im£ 1 bara The 
Ha1ior.il Surlace Cleaning astern rf moves reai* of 
jjMifie inslaitEly and namlessly The chemical d«( 
ltie wifrk. nol yem 1 fhr tiiaple spray r-r.4*.*n 
mclfunt deans bnt+ itonf. alurMnum or ao&d 
kid hr sleel and ccncrele eic A de^rrsvation 
mikes tUe iale N$<X provides EKqiiipmenl chemiC*lJ * 

Cdfrplete Erairung. fto tranchise lee ! 

I 
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NATIONAL SURFACE CLEANING COR»* f 
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WOOD LATHE fCorttinugg from paqa 29 ) ) 




Shape cove portion by working from bolti Skew in scraping attitude is an effective Sharp gouge with shearing cut produced 

shoulders down to the cove t center, way to control shape on spinning work. desirable results on upper shoulder. 





Using the porting tool, make a cut to desired tenon depth. Bottom Stop lathe, check stub diameter with outside caliper. When sails* 
surface of spindle can be dressed later with s skew, fled, turn balance of stub to Initial cut. 




Elgin DltmcAd Prrtfort*, 330 Blu* Cqy flivd , £jgfe, tt, 60130 

' Please sfAd tn±r , — , — (quantity) Elgin Olimerid Senders 
in ■& i rW □ madiijm- or p course piN. Enclosed Jd my □ Cb 

Satisfaction guaranteed 



Signature 



It sands glass. II sands steel. 
II even sands sandpaper. 



There is almost no end 
to what you can sand 
with the incredible new 
Elgin Diamond Sander. 

Soft wood, hard 
wood, petrified wood 
Ceram ic ti le , con crete , 
plaster. Fiberglass, 
plexiglass, glass glass. 
Copper, iron, steel. And 
sandpaper. 

Not that you would 
ever sand sandpaper. 

We just did it to demon- 
strate the superiority of J 
our diamond hand 
sender, * 

You see, sandpaper is 
just sand on paper The 
Elgin Diamond Sander is 
something else, Made by 
one of America's leading 



manufacturers of industrial abra- 
sives, It sands up to five times fas- 
ter than sandpaper. And lasts up 
to 90 times longer. Because it 
sands with real indus- 
trial diamonds Instead 
of sand. 

Which makes It a 
" m ' jewel for stripping 
paint. Sanding boat 
[ bottoms. Deburring 
metal pipe. Removing 
sharp edges on glass. 
Smoothing rough 
plaster. All kinds of 
nasty Little jobs. 

In fact, once you 
get one of our handy 
little sanders, you'll 
/ wonder how you ever 
¥ got along 
without It, 

The Elgin Diamond Sander. 
Its i towel ola tom. 
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clamp it. Advance the cup center by 
turning the handwheel; make cer- 
tain its point enters the pre- 
punched center. Continue to ad- 
vance the center while slowly rotat- 
ing the work with your left hand un- 
til the work is difficult to turn. Then 
back off the wheel Mi to Y* turn and 
lock the tail stock spindle. Set the 
tool rest, rotate the work by hand to 
clear the rest and turn lathe on. 

Turn, the work to a rough cylinder 
using the gouge and a stow speed. To 
smooth the cylinder, use the skew, a 
tool that requires effort and practice 
to master. Here's the easiest way for 
leaning how- With the work spin- 
ning in the lathe, rest the skew on 
the toolrest so its point is well orer 
the cylinder. Grip its handle with 
your right hand and the blade — 
close to toolrest— with your left 
hand. Curl your fingers over the 
blade so your thumb is toward you, 
(See photo top left, page 200.) Slow- 
ly lower the skew until its bevel rides 
on work and shearing cut is made 
at blade's center. Maintain blade 
position as you move skew across 
the cylinder. 

In the nest installment, we'll dis- 
cuss some of the more advanced 
techniques. W 




File, supported by toolrest. Is an excellent 
way to star! the smoothing step. 




For final smoothing, use 220 -grit paper (or 
fine emery cloth) shoeehine fashion. 




To finish, bore candle hole and cut off the tenon at desired length on bandsaw, 






^-in-f Power Toot! 

This one power-fed tool- 

SAW8 to laired Width . . . 
PLANES M haired Thickness . . 
MOLDS all popular Patterns... 



— ail in one fast operation! 



If rmpn< taj futen 
fuii rfnd 
Jf-Mlftiwd ■— 1^ WjW 
!]'■</ CHtfrfU tV, 



BELSAtf POWER TOOLS Co. 

9003 FreSd Building 
Kansas Cny, MO 04111 



BEL SAW POWER TOOLS Co, 

900 R Field Building 
Kan&as City, MO 64111 

[D YES. £/*<**# rfi* rJh<r FHEf_ Rankin that 

fitfi m* foapltit filed about Br haw's Plaurr- 
St alder Sa w and fall Jclaih on Jit-* I !,-n yu 1 ji',/’, 
fur u SO-Qtir Ftwr Trrtlf rrjf irt HI. litap- I 

tfiJsd umd i here i .V* OfrijdJil.ui and nifj AVi 
iiiLrjnfcin trill call. 



Simit- 



Orsty Complete INto/kshop Tool Of its Kind In The World* 
From the day it arrives (he Gelsaw will make and save yOu 
money With shortages and irritation driving lumber prices 
sky-high, this versatile power tool quickly pays For itself by 
ea5 i converting low cost rough lumber into high value 
finished stock Make your own quarter-round, bas-e mold, 
door and window slop, casing. tongue-and-groove ... all 
popular patterns Other @elsaw operators turn out picture 
frames, fencing, clock cases, furniiu re. beehives, bed sfats. 
surveyor's stakes ... all kinds of miiiwork, Handles lough 
oak and walnut as easily as pi ne using only one small motor, 
and so simple to operate even beginners can use it. 

IWfifl dud woman nerywhwo die using tita mw 
ipw cos-i rawer test mtcittne ro sun and toiW 
own rbw hototts nut YOU can *r tte 
sjm i Sraory ^mpenrarits carp«ntevs iio 
area * -m dwt Md window 
tai e shea . . bed no!c cove 
, AU. or Ikeii tnrrr can sen 
iKture frame (o custom rumins sftora. 
p3iifl stw«, eepjrrrwrt stores arm direct to 
Ail caitir ns #vj or design- yotf mm 
Get FREE Booklet with I art and fu ll 
drtoH* rt ,AU*H COUPON TODAY! 



MAO WHAT OWNERS SAT 
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There is NO OBLIGATION sari 
NO lALUMAN WIN CaB— ever! 



fVjc> t hr Bc/um 1 Pay! 
YOU BKT! 
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Bargain Hunter 



SAVE up to 90% 
GOVT. SURPLUS 



r 
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Atr^mt . 

City ., . 
Stile-. 



&urp lu$ and oitier bi-ijaim ja^re" 
Inaittrlil, mTg, frirnt, a if (rail, 
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□Uf P4ih Annual dialog. Send 5P( 
tady <ur I f fer gi \ ia mt del m -/} 

AIRBORNE MIES CO. 
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aphone call a 

Flalail Price 
$ 279 * 




irnjrmi jniifff Hinfl record™ 
or. WtMCft allowi IPs UB®r 
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(far* 

Model 1 400 la ■ low cent lempOort 

gyalain lesflurinn J Ps»mwe CtP GOfflfl 

t® rewind crtial^ofwdrfl to iny uxFvkJuai maaaape on me tips 
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? to JO seconds ThR chwnel k-fwpiF trick ol talli 
mewed- up Id 20 wingti ef 30 Moonda m ^figt 1 - A ring 
(W*Y twtlch *d|UH*lQ in*w*f ompne Pi four hnpt Th* con 
vdmrirfl wfltume ggrrirgl allow* (htij user Id rtlgnitO* incoming 
Ca** answering (rt* nxm or imm«yJn«i impnmnee, ebm 

Vm pOHlbiHtr V Qb*C*n* PtKine Call* TOO herHjy 
coder enables you to check /our phone lor message! 
tray WtepOona in IPs wwW Model t'OO has n 90 dry 
HclorywH rarity. Ueeyour M**ter Cherge. VISA card tor Iasi 
serves. perronsi cnacki ns hekf k* tan* clearance cau*ng 
a lengthy detay m ahipmam Order yturt (winy, p*wn* Do* Mw 

1 -&OQ- 255-6369 

Sparky's Home Electronic Center 

11409 A, Oak Park Mall 
Overland Park, Kansas 66214 

Bond $?" ter our Electronic Product* CrH>og 




PLANS, AND INSTRUCT (Off J FOR 

6fl K*ft ,,.15.50 

mini Brki 13 W 

Mini Cir 13-« 

15“ SAll Dan! 14 00 

F • a«t tuiUinn iu-Kgrl 

With CtirltU DiF»r(*Lk*[ . ...JfSflO 



e- 4 *c 



Mini Jwn , «.» 

S4.0C 



Pedal BMt 
N.P. Tractor 



HOW 



Him vmiiri-.. ri 

lippa.t; 

0*1* ^ V l*itfl 



HOMEMAKER'S 
GARBAGE 
DISPOSAL 
.WRENCH 

Start savirif on 

plumbing bulla 

$599 

Add 31.00 for 

bundling and 

frttghl. 
Olfpr good 
n corn inarms I 
U.S.&nly. 
Thlft 
amitiPB 

wranch 

will Ol«#r 
tha 
Op«n|ng 
of any gat bag# chtposar, 

twsnPCn: - 7 ==:“: r-= ;sj= ;; 




NGWT MAKE YOUR OWN BADGES 
SIG PROFITS, FUN „ TOOT 

F 4 CQfauam Ocnand it* colo'tul plejr^- 
[m-b-K,* 

Cktgn- antf butfera m-1r. 

a^DC.i 

4 y'Nl T Riill-vi.. h| 

'Eh , 



vKjhij. pdisa- n>pn> > 

h! 



r?» 




rjil j jkI ai *hd(i 
mflin,. to i * Ti^fcpiH 
de^ ^ijjr.-Ehfbs 
bcnc™i ^arttwajuii 
F'jn 

n't -1 U'nlr! tar Y-Tni 
DDnlngbanges Amm 
l 6 r h-rc iLin-p* CjuIic.'i ara delUii? or sund 
I 2 d 56 - liiug SI -shcprio ,vid 3 ^. icu -I* 
neummiBi I or cornpiBK- A UlMiT 

dob 

durefi bmih)D shhIs •l.iHrniaa 

GET FREE SAMPLE BUTTON AND 
NEW COLOR CATALOG 

BADQC-A-WJIT ua Bfii R1S Droi pm w. LaSatn A 613(11 



RICKA DUO-WHEEL CONVERSION 
KITANO FIBERGLASS FENDERS 



New wide lire adap- 
ters- 4 Fenders to li| 
most mini - Yi, H 4 
1 (on I rucks. Simple 
boU on instaliatlori. 
Increases iraction, 
lire capacity & lilt?. 

Thu ultimate In satoty protection for your family 

RICK A WFG. 

OEPT. PPM-5 

Pequol Lakes. Mn S*4?2 





PORT ABLE ELECTRIC POWER 

Bwiri veer owe HO-Yoll fleet! ic 
Plant Frtm usod parts. Will oper- 
ii llghti, paww tool®, healing 
UnlU, bnJSMype HscL cnOtart, 
piw charge batteries and arc 
wild. Ideal for boats, umptrs 
an(l pgrtUiln #l»api, Flani J9» 
Chock or M,0, CkAPUJ CO. 
1QM E- Irving, Dipt si TtiaHn, fail, KWO 






HARDWOOD VENEERS 
LUMBER CATALOG 




94 *«rl«tlH w*rlil'» nml T*n**n imj 
IrninbaP 41 ntunib I* prleii. . 

vmiM^lna tnupueilioi piut fult »l«f 
wc(n» vfiittor Jnchra«4. tme (w rr*rj 
attllOfl «i nwr and gtl «p«cl4l bfrnul 1 
■ tartar riTari, >KVi 10>S Hunyt 
BOB MORO AH WOOD. 0«p|. POt K»3 

11 ?3 ||#, , UwlKlHa, By. 4 AJM 



MAKE Top MONEY in Signed. 

Glaia. Wm E* 4 dh you «( tioma ,n ^Onr , 
hsmrn- unna wil* eampiciriv HluHruad Lii 
soni. all PfcH*t!)Ft>nBl Tijgli and mlrly in 
lartiung pfoiwrtp AN (hn in) M«t it m 
Cluriad in our 5ia-T Study Ffoprim (vary 
thing naadad 1o atari you an yOur 
wav 10 auccaia frm* intQ/mmSiOn I 

Ft^lini C-™«r. LLd Puh Dipt f«M 
f Main- Si.. Round Lahi Fidr. IL S0073' 








TW tfOUILf riici 

WIRE DISPENSOR 

«. WiBCfl HU,, tui.i Hi ► "h Sn 

troll L po H D Hi,. D Jim,,. *V i ilo I , M f i ij Jut 

* iVhtlviiFil Ciy in N«i I'lL .n l m |hp{ 4 i^i«ni 
1 Uhll Timj Wttltii Wlft 
m Ijumlt « indi-Ng nr Wuypal <aiui 

■ «* ,L i | I 



r T ^ • Cofltr Ilf it 1 J(MKi ■ * 

/ a Wfig»4 Ju*i r i huiui 

■L W*iT* m* tWHUKI HHD 



tg 4wa.n*»ii 



YOU'LL tNJOY VOUR TV MURE WITH 
T ELt SOUND TM I ADAPTOR 

LiMHM Ml yQwM TV ill isj, im( 
■ futHIRlI V H , u f rhlii-n, > 1 , 1 i 
PraautPlH'hulHHiil<no«.« iMhP 
inuiiil r*Nql m jfnoH liy.im 
Iitc-n DriMi yShiii lm tdW 
r II SO rimuy. (.LAii flii-iuii 

Stnij 4 r*. jni- rp4Ki« v anjfi a- 
V 1 u I^hIp 1 Chun* nuiriwi Iri 

M.(J ILFCTROMICS e.p(, H 7 

h ?H.?. NiMiir. fjllt i r, T I. US t I T JIb? 





BASEMENT TOILET 

Fiuah« up- (p existing sewer or seplic 
Una by powerlul, sell-contamed pump 
U- periled by ndrmil wa« pmsurt Ng 
rj'gging up Mgnrg Clog rn*,|txn1 »aaily 

■niimad Hah# pawnwi mio gam* 
fOtun. din, ppaMmeni wiin private batn 
WrMe for tree Meratuire OeiCir rnvurnas (nyrrad. 

OOSS MFG Oepl J-2i 0 ok U 194T, NcKrttPO. tbhj ? 5mr 





CUT &IG I' STEEL t «A.S S i WOOD A 4 LU MrNIJ M 



YOU CAN 
BUILD THIS 
BANDSAW 

Build Ihis incrodrbio molai cuflmg Bandsaw wilh 
our alans. c-D'Tipd ratio store-boughl Bandsaws 
wpgltt sell Ipr hundreds pT dollars more — bill — 
with our compkciie set of il&u scaled plans you can 
tjuild this unique and highly precisioned twjt wilh 
only S1Z& wcnlh oi materidt 
a PURCHASE ALL MATERIAL LOCALLY 
a ONLY TOOLS NEEDED: V ELEC. DRILL, 
HACKSAW. FILE, WRENCH, C CLAMP. 
SOU ARE. V* - TAP. 

* SLICE 1.'64“ OFF AW Y MATERIAL- 

* CUT 2 T + 4- WOOD IN 6 SEC, BUILD IN ONE 
DAY. 

* AN IDEAL APARTMENT TOOL. 

* COMPLETE ILLUSTRATED INSTRUCTION 
MANUAL AND MATERIAL LIST 

SEND 55 00 TO 

JOHNKE DESIGN 

P.O. Bo* 794 , Naw York. N.Y. 10036 



CUT &M4L.L 1 16 TUBUS ■ 1 3? LUCITE SHiH STOCK 



FREE REPORT! 



Do-It-Yourself & So ve^Honey! 

4UT0 BODY REPAIR 



• THE ONLY HOOK OF ITS KINO PUBLISHED • 

A wrnpiRis upda-daif emirs* tor the beginner Shows 
yov hpw \q do repairs wrthoul pnm uipencncti Ha$ 
proton ta many im they am re^arr their cars 
professionally and SAVE hundreds at $$S 
Wtiltt Now For FREE llusUated Lileratur#. 

RutoCroftPublicotioa/ dept pr 

30WWes^our3RMd^ 



Portabl* St*am Cl**n*r 

Slgim inH Mound! 

CLEAN: 

Englrwa, Air FUlara, Li*m Mnw#ra. 
3 yanr guaranlua on lira tor.. c«*i UMt 
liquid «i*gp, propinalirad Wgight lEd'U! 
Auxiliary pump raqgirad uri lew wiLw 
014 MUM 

MDCD MFD. INC.. Dapt. M lP 

$C0« Law * Boh D. Jack son. wv WOOL 





KYE COMPANY 



EKEHSCNCt HEILECTOfl 

Mi g nn f i n l: u raa to c i r 
r □ q I Thiiitji ■fliirrqtort ro- 
f-i to continuously on Air 
curronl”. bo ittfriACl help No 
motor gr 0 dll 4 >r | p ■* Cpmgy 
tor linrjqo #4 00 

PvM-hdlg n oo 

p.fl. Bai m 
Bioni. NY 10463 




p stoves 

wi meiiMr .idh! 

O', i iv nu*.ij-i jhiIu'ih no I lound in 
olhaii. piuv-n-r -rior*’ Itioroughi *<ri> 

C'cril UuiniM u! iWbl-Mi 

wm* atoitw- FNH.FlAL-COLOH 
CATALida: MXW Of HLAMCtT 

Hum 

W<50IXAN0 5T0^Fa0f AMEHICA IMC 
WAttALOd. it.'WAK( 0 * 3 lA} 34 -!,Sfll' 



■ Fir*plaeiint*rEMftiri 
i F i m -utrujinq I ■Tiilm.t' 

■rflvci 

■ Wood or coal tMrr»fiu 









H 16-51 2 p.« OuldOQr PYS- 
|*Ctt I Dr Horn* & G if (J*n -|Jl J 



SI 7-393 p.— How Tl-i Retmr 
Small Engln**— 

2nd EdlvcHi {SI 1 WJ 






lMfrnt p.— Tim COmpwlt &KM( 

01 OuWw knorinr 



c *L%i» sf ' 

PicKtip 



3 77" 1 pfl p. — flOQ-f 
Frimina I H «) 



noor 



379-139 P--TM Vc-gciibif 
Bggt^PIfnling, Growing, 
and Preparing I.Si OS I 



310-191 p.-Tmc 5:*e 
Squ*i (ITJSS] 



1 0ft 1'3W D -«d* in Build 
Tour Own Log Htf m* A 
C*fa«n f row Sc J*ch 1$$ «> 



HOW TO BtJ'LO l 
YOUR own tog 



Fumrtu** 






ion-i4o p.-«w to Quim t i>m 
L wC»1 nydruwhonH (U H| 



22M-30B p -Hew to 
Fly Hedeopten i. S9 raj 



JjflOJW) p,— Th* CoiT.pi*!* 



ot9-2W p.— H.&W <0 Build: 



Sturtr rFumiluif 






JW-Ml p.-Complnt Li- 
bniy or Leg Conim^um 
4 nnri»f F^rnng nn.Mh 



i — it r!Y<> 

i SA7» ca V'Z- 

:? y:*,iar.!s» 



1D4E-3£1 p - id OuaWy Weetfn 
TOyt T0U C4A U*k* H HlBSj 



3 7S-1 M p.—Ttn Comp4*H Library 
of Uatal *prtJng, Blitt* m. rh. rg . 
I 5o«*rm S |S?J Hi) 



i — n 



IT*? 



tojy VotlffT 



flair*®. 



»5-3» p — Plurpit^ng— ln*tpl- 
latpon and Ra-pair f|S.9Si|i 



*#£££: 



ISHiWp — Avtomotm Air 
CeodHionlng Handbook — 
irrtiaiumn . NWnianarKa i 

Repair <«.«, 






lOfrUZ p — HOW le By lid Teor 
Own Tennii Court iU 95) 



Facts About Club Membership 



# "hr TiiKlLrisri Cmtvqi aihn [hr>itc«", . : .'■*■ 

w*l press Dili!! !a ua&sa ’hft aie «yiiliif p* ■ , S9f in 
*IIsj> Iplus p«iU|* j'ld h*rdli-{ a ’lifsui 1i tiVr y: 
ih|, • »ou wll iKbiB tr«i CkO he#% mo 1Hf 

Loire*-; MWcllon jlftt ,-.*!?> |HC irthiff offipu'i;. ft NY 4 
Wfiwj 113 1 m F5 i rf0i * ' Au *411* 111# mMiDn > 

I rtt-iri IF m * hr iru If nn, iulSTiJtiCJ". n Au DO Ktf 
e*^ to FfW-^f H* itlfftiOn V 1 An **n* to BrWl ov t* 

liy m*! r 1 tin ri*1« flflp Ml Aw V =*1^(1 Iff HtHtodF S'- 1 ®n 
Hir reply tour ■ jnd .n f*e Bi%«ep# j)r(h-ns*fl *«-•*».■!. a 
I c jsi by ft* " ji* 7 pro i r ? h: i Jiw iRow. Av 4’ +4 tl ] G 
ajnri n alncN I s irlurr Ihf itufr ! HrrliiPYr Ol air t* 
*l'rfr T at rt* CJilt) Vet e?i!. de. ^ LH r-ii* J 0 C *¥S le- ■“ *M ■• 
dfLiiei and id 'K#irf *p 1 "atnrre tBi ^ai 

nfumii ji €il t eipe-U' #• in curt^n* rom rnn 
Otnf.tp An nied iKii fins rtui add d^bI fn&*ii r -> i«irr 
l-imi v aH*inii« during iHb a: I? "-onr-ij, Tau ma, 
ranefr rbvt Md-ba'in.p 11^ lime r"n fm pui^tias* 1r+s*r 
leu 1 hbBkl * *'l bsiM i — > ”f tn d r g r *,t InrrfldLitlDi , 

0Hrr-*?« ti.iii rfturnatxe aUs 10 ea>: 0 10*1 if nu 
iStti pieirij sjluliefl • A Soiii s ir* nllerfd »t ■?* 
Membdi pn«j plus 4 s^il povligf and 
C»IHK * CvHinvnc IT As csutiHue an*t li-.-i 

Ir.n Mf~ tri!' ;• As wjK (iim thyidCiXl CnTilnitr ? s' 
M^MCWfCu puitfcasr Thi«C#1'(ie*B Pius [ asTfni 
ert tbe isaMul suniiF (] 59 » l fnnlw As rnn riiuitm 

Boat. Disiijfft! M ttatr *1 cf. as ^3t n»W ( ro^i * 

(PttiH I'SS i.nw.!>rJ Hrm^s 



I ' tl u> st-'nd yiuj s 1 Hir ^ hwii't 1 f rf 6 of [hi-st - 21 
I t>r ai. liLal txH'k ^di-LumiT* js pdit "3 ,«j ui. 

U”u;il mflVi i‘( li Innl M embers Itp m How-T" 
Hrerti ChA 

^j-r [[ii. ill i V hiU-rll-Hmirwrt voliirm-- «d 1 

di'.'igni‘d it. hefcjj v i-u ui - 1 \ . mr kiu iw ho.* 

-,ni' vr iu uhhipv anri ni.*k'- * -i.rr Insure towiT- 
rTh*rprnji''S;tbJr i . WhattYer v**ur rnwl>. How-To 
Rfjyfc C'itlbi frfk'ts Uni idii jiuL tir iRi- 

IQrdtatr Li >-e- ;ir*d bmrfil- 

]lli9 f x Iraiirditlan frUit-T irtterwifd 4 < • 
[ituvr Hi yi«. [hrrjui'li ynur nr eApt-m-ftCf. 

ihutL ) (HI ftJFt 1 i-t-p tip VVl lb |H'W iMXlk s, ,Smd l^lVf 

winie -h douii;^ pan of riut T nai MembtT- 
?hi«j. you need jHircha^- lew a- iaaur bw-*.- 
tkiniij; l he L'mrii 1 2 rn i m! h? V( ju w * »u!rl pt ■ >b,i- 

bl> buy -il kd‘1 ihismrtriy snyvay ...nillsuE the 
Kuh.-I.inn.il '.:v b !^.v i.ffur^d by ;Im Uub 

j o -i an y our Member -hip kin thei-e .iiifu* 
Live iem'i>. Kunpily fin out and ma3 ihe couprei 
lorby V™ wili rpceisi* thr fi tniHik*- cif your 
choice Inr Ifl-day nrspection. ^31 NEICI) 
SEN t ' M y M(JNKi: Ifa um debjited , mu r n I be 

tjocik 1 - within lOdayKSTKl ycnir Mt^nsbi'Tshiji will 
he fam-eJied utlhiiul ohlie^lSL-jn 

BOW-TD HCK.Hl 0,1 R Blue Midge Suniniil Pa 17314 
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HOW-TO HOOK CLUB 

BFue Ridge Siipnmih Pa. 17214 
Pleast open my Tnal Memberjhip in HOW-TO BOOK 
CLUB and send me me 6 boohs circled below I 
understand the cos! of the bonks I him* selected is 
only 99C lor All 6. plus a small shipping charge, if 
oqi delighted, I may return the boohs wdimt 1 0 days 
and owe nothing, and have my Trial membership 
cancelled I agree to purchase at feast four addi- 
tional hooks during the next 1 2 months, after which 
I may cancel my Membership at any time 
310 365 377 373 379 380 

385 394 399 9t7 960 

1020 1043 1046 1079 1000 T081 

109S 1H6 1124 2264 



Name 



Phone 



address. 

City— 



SUtF 



Zip 



,;|*W >rn *»■ UfoWl *»} f#rpt* Cp^-iDi mU !JVJ PH -!&* 



An Extraordinary Offer to introduce you to lire benefits of Membership in 

HOW-TO BOOK CLUB 

( ,or 



take 

any 



of the 21 fine selections 
on this page 
(values to *108-) for only 



ALL 

SIX 



with a Trial Membership in the Book Club that guarantees to 
save you 25% to 75% on a wide selection ot how-to books. 























Use "STFIATE-CUT Cutting Guidw with I 
;iny portable circular aaw ikj sow or I 
t <>i.j I < ' i EjHnnds to fl-fi", red Liens to £1" j 
lot shotl cuts and ijorisbiiiiy Clamps 
to paneling, doors and clhe* tong work L 
pip 4*6 shells down thus cantor, him I 
1/18' off a door Make precision 90 (l ] 
cuts, lapers. angles. dados bevpls J 
grooves Unbeatable Id stormy wall- 1 
board Guides utility Knife Hones how J 
this sturdy tluMlnrim tool works! 



f 11 Palqnlqd connoc(pf joins find aligns 
t2) two 51" guide toedooi with four set 
screws (3j C-clamps [4> attach guide to 
work. Tool follows guiding edge* (9] 
Clamps and I Must rated instructions irtet, 
only *19-96 CJtus t! SO Shipping and 
handtmg.U.S A only Send check or M.O. 
to: H.A.K. PH OOUCTS, Department w.]j I 
Bo« 23426 Milw , Wl S3223. MONEY 
BACK GUARANTEE Wia n«. 4% tlx 



Y10 VOLT A,C. GENERATORS 

H cydss, 3000 — oflts. WT. *7 poyrtfh. S' * 10* Fant»tt 

i.lrhvnn Irmrt cm Qr fiH kill- Oim^lnti, f V All Ifklln 

Over 17,000 m Stfnrica. This 4 9Vf ?ftlh y*-v Guannlond 
a monH»‘., 114900 Our Xl WO-wnrtt panatUot mrads *w 
bofluxy Spidri pace (rift 00 Add SUM for pudge 4 
handling, par unit. 

VtRQEN PERMA'BILT Box 7 i 60 PM 
20 a 1 Mays. Amarillo. lx 7&109 
Phone: 806 .‘ 35 ?' 27 C 1 



! THROWING AWAY 

IfrC **" I 

| <|>Operlb.? i 

J Gvoiyomi has thrown this little known a Sadi 
j away. If a thrown away In ovary office homo' 
.and an other buildings. Industries throw tons* 
J of ft away annually. Only 1 parson oul of 1 .000 I 
1 sava it, the other don't realize bI-h. value, and | 
Hho buyer* want rt kept that way) Hundreds of 1 
1 millions uS dollars worth of it go unclaimed. . 
| discarded onch year 1 

F You should slah saving yours, and buy tf from | 
I other uninformed parsons tor i? W per tty. This . 
fte not a gal rich quick schema* it w«ll require 
.some effort. You can buy part or full tune 1 
depending on how much you want to earn. I 
* Foley’s industrial Salvage Co fa highly rated 1 
1 D & 8 Co.) will pay J6 per ib. for aH of Ihis \ 
I mafenai that you provide, this price la frozen at . 
I 55 pot lb. tor the rw*i Z yrs 

I To receive tho complete sducatignat package, I 
j remit |t0, REFUNDED wdh your Sat aWpmenf, 

I also REFUNDED If your area is void of this 
I malarial. You mil team what it is. how to make I 
positive identification, whore to find it. where I 
I and how to buy is, and mast important how to ( 
I Ship it, Become a buyer, or at least a saver, we j 
1 need the material and you can yea the money. ( 
I Also Included, 54 Other icrsp item* w* buy Tor 
r up to $ 11.35 per Ib. 

Poley a Irtduatiial Salvage € 0 , 

Supply Dept PM1 I 

J 12399 MlnflW Hd., Battle Creek, Ml 49017 I 



WOODWORKERS! 




A| Last! 

A 



F^rk i**iK IV Woo^wMkw'i 



T- QVWX TO PIAHS AND 
PATTERNS riX TfckH. 

Pm Early AKiflm 
Ciiil « ^ni iT Intlani* T^i, 
OHb, Ckwk>. Uep W 4 



krr) wil!i 

* Miner 



6 Euuei per yeirfor-QnJy 17.00 
12 h*Uf« for U 3 .M 

Femiim r*t«. add HLKJ 



M ifciL h <r ■ 

The Vtood worker V Journal Depi. 515 

SuhpfI Line t»liiii|tirn Drfnl, CT. MhM 

Name 

Add mi 

, , Zip 



The Touch. 

The Ulllfuate io 
Police Scanner 
Radios 




Lut 

Prlca 

$2W» 




Sparky 1 ! 
Pric*.HM H 



hegsney tu pate* m « pkj> «en r>cmpui»r wc hnslupy now 
twingp Hmj Vflrtwilrty 9 t t I 0 l*lfy ayfltlVH.inKl SCIinrHH *,n,n 
inyorie* tuhCH 8 v nnjrrity inur;h fl qlhBprfia!kiii i ei:Mi(li you 
can rucowg n'sy u"ii of 15.757 IrsquenciBi in ln« public tcr- 
v>c« md amaiBur baixts rtiu can uareh hvaugh snke 
Rands Idf Bn Klivn mquancy vcr> can eontirmo la search 
w Ijiqp nnd live Ihe new Hequo^Cy which Win tse iulorrat 
c.aiiT *M>iByM ^ nyj lUD nqa(ti neaduui The duplay win 
also inrwm i,(Hj <rf. Pfewm FiAvei Chennai UKkouiii 
kiDjjummina arrgro and Seen Onlay IWiChart iletvl flwi 
Ki(ft covern SOldSOmiv Hi 10 1 T4 -mlv and lo &1? 
■nlvj U 5 f. vflyr Msitarchiiga. VI SA card to! I nvest IW-rfflr 
Personal Check* fcroneid krr bflflk CHaimqo Prcadwtancrt 
rnqiude ihippingcharpos KMXJheBa 1 Yr Faclorywarranly 

Order Yours Toll Fm Dlctl 1 - 800 -^ 55-8389 

Ul wrUa Id u» it 

SPARKY'S - Home Electronic Center 

T14&9A, Oak Park Mall 



Send 



Overland Park, Kansas 66214 

nd 12** tor our Etwclmnlc Picture catalog 



TUNE VOUR GUITAR 

Uke A Professional 



Jli ihwrtliwi In i*bI fw t»if^ uvltHnu IvwiN' 

rr Dr SiK wwiiiwi tirnwl Miji mike 

HJd lull! H|| H I I r< JumI flump! Illltll YUlll IJUllil 
rhrn »d| uit 1 hr itrih|{s Wjn u i| t aruprr )nuh 1 
*wh«i T (hr rwm(PHnJuip nmd ner+ir- Ju»i n 
ruj ii Lhat 1 I'dV.ii fur 
bund* *r n'lnhuti Turii-^ 
nil irwruevnu WMMll* 
umr -pilch 

$a fl s plus st 

shipping uliH hnlvJll Tip 

Wi.un Fiwfa i'lMr J Hi I- 

EO SALE Studio A14.D. Grand ItiQOd. f lo. 3273S 





Save 1/2 the cost of other machines 

Operate m yam baaameni or 53113 *. part.tim* or 
lull- tune fleriuirei 110 «l[in|f - ng cotlly inventory, 
jnl peppte com* 1o you over and twer again Gam 
*eo«Nly eithnui worry apoul 
. v reqaismns or lay -alia 

/• * Na ixparlwnt nuflul - mil mnniy 

W _ from Ihn itMl 

* high prant. nn invinlory- m Klling 

* TIm I meat eouigmant - r| Ini wl 

* Cninplili liuirueilen t 1 lelUnp Udi - 

m tm ivaa limnce ywi- 

Welle for FHEt IrtlCrniilleirt 
Of call collect 7117893-8525 

TftEYCO 1 30 Trafu Bll| . Ha. UMwjatla. NY HI 30 
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HAVE FAMILY PUN AFLOAT 
WITH A PONTOON 0OAT 




EASY TO ASSEMBLE KITS THAT 

SAVE YOU MONEY 

Economical, safe, and praclicatly inckrstructablci 
icteal for family parties, lishmg, or swimmtng 
Kil oorrlams pOfrtDons, franre motor mrSunl, 
h^lm s1aji>n. stfwr-ng r.i imn .mrt hanrlwnre 
Stuncf 52-00 NX plane and plciurqr, 

CALL TOLL FREE 

1 -800-351 '1363 

ROTOCAST FLOTATION PRODUCTS 
P O BOX 1059 , DEPT PM 
BHOWNWOOD. TEXAS 76601 



WHAT? ME 
MAKE SAUSAGE 
WHY NOT? 



HEAT IMAAfiE UCim AMD HEAT CUBING «n ll- 

kjltraKd Z2T IMtg* bouk wfffW* hy i HwMfl# nuk#r fw ha™ 
jw. over 300 <efip» FREE rarebu hit bool j>™c. 

igalpmriil Cuifrt -cnirngiih W>nr N KutilCa tJf-pi I 1097 
C«nl Huhnla NY 14207 



WASTE OIL HEATfR 

e Proven * Smahehete • Odnrltee 

You can teal Iho energy crisis 
m shop, larm, home, or business 
and Meat FREE.., use any type 
waste pit waleas invited 

LENAN ENTERPRISES 
info BOX 94 

Si 00 MILTON. WISC. 53565 




17.000 BTU 



Burglar * Fire *■ Smoke 
Alarm Catalog 



* Billions of dollars lost omiually riuc 
to lack of protect m warning alarms. 

FRO CATALOG Slows you how to 
protect your home, business 
and person, Wholesale 
prices. Do- it- your self. Free 
engineering service. 



MM 

Burliest Security Co i©? 




I Box S2BD2 PM059 Lincoln, No. 66501 







AMAZING ELECTRONIC 
'^4*. PRODUCTS ^ 

LM 4 D kvf*' 4 vtUrtt, rlAt- fllll*!. 

aoci#l — Mv In ddrK — *Dul4ur, 4 I r>L1 l»*iil Tni*,»~VH- 

|iul T**i> ltun«it* TV dairuptar an- 

*Tr r'ewl"i »V'V«J(I*'!*# , eftMtlw*, *-l*c»altjJaip, 
4 ha <r !i *1 . Lai I lriMm.lt, LB-. Ml*. Iwl* *■!* <n#4«l 
hairinda mara^lLl N(W l!L INFO UHltTD MFlT 

aaavrci. 

c ‘"i“ INFORMATION unlimiTM 

ptpr w idu ti 4 * LitiiniT. n.m. clan 



ORIGINAL 

W.WJI 

HELMET 



a 



ONLY 



$29.95 



n,ua u n j 



IHW'MC 

wij * af am ui^riia 

| COLLECTOR S 3 FREE FULL -COLOR C ATA LOG | 

W.W. II Uadali, CtvU W« Mat*, Flaga «ic lOO ioiaipni 

unioue impopts. inc. Ocui PM-cea 

PO n»Sl*TfPl3 (.AWf Al,eiKMDniA «R(LlMlA IJlM J 







A quality 
machine that 
YOU built! 

7 Trykd Models, 
I, and 6 Bike 

Models. Many 
fc ffiBs. accessories. 

including j 
bench j 
r f HR seat £ 



SUPER 

BROWC 



SUPER THVKE 



Easy -to- build 
f semi-kit saves 
r you money. En- 
gine is completely 
assem b I od . f ra me i$ wel d ed a nd 
painted. With common tools and 
our 22" x 34*, fully illustraied 
ins true lion sheet, you just bolt 
everything together and start riding! 

* Rugged vehicles powered by 5 hp lo 

1G hp Am* He* rv in ede engine •. 

* AH have torque converter* (no 

Ing}, rour-atiock lutpcntlon end 
tough, tubular steel trames. 
v Can be licensed tor afreet riding In 
M many elate*. 

Hf * Can be registered as farm mathln- 

SSr ,r 7' 

■y 7 * Kit priced from 1399,95 to $799,95, 

lest cicce* series. 



SUPER 

TPYKE 






*m-T > i eJit t U n i i m I ■ m * 

■Nine. S*r*iw»fl. ra n I mq ihy rf*HH Oi »MhJ Cutting (rd^m 
la t'' r ihiafci ill VI" 6r*nd raw. in nr lijhl G 1 pUCVli 

— - },- pc* i wi 4«. C, 1 . «V wrp ao r»* vw « 

M pet r„j '-rt t. ■ . ,H! U-* - 11 H «1 

f lav* E **n War* Bctf 1 b#i fli >H 

T-f Iff Am 1 1 .m-ied Tiim^ f4lr W 



U.S. SURPLUS CENTER, bef*. 503 

T 15 UmrHA. Anlfflhip, Tfjjc 



exploring, hunting, Tishinq, ml 
and occasionally evon tor vU 
work, Ihese machines bring 
lol of pleasure. II backwoods rid- 
ing is your kind of fun. write today 
Tor a FREE color brochure, to: 



OFFERS A NEW range of 

.... ■ »- umrni .1 



MlNEFLALi'METAL. DETECTORS 

CaU T*l> t m SOO-4 hL ?-47t)Q 

(In ItLJCdl 



S*i^d fo»Fn* 1,-hHflhi 

White's Elecb*niw. Inc- l 

MDI1 PLEASANT VALLEY RQ.. 
SWEET MOMl. OREGON *73*6 



Jfl nt?aiu f II1U Dept . pm 9SP.0 Box 1148, Benton Harbor Ml 4&Q22 
From the Largest Maker of Bike and Tryke Kits in the World •— Carl Heald 



DOWSING RODS! 

very light and sensitive. 

WHERE lathe HARO SCIENCE behind this 
m magic" of finding water and metal? Help 
to rind out! 

1 PAIR of DOWSING RODS, with Instruc- 
tion* $ 7 , 60 , ^hipping IrvcUCel. ftai. *drf St 4 tu) 

HE LG A, 3211 TEXAS AVE. r SANTA 



1 ■■ > .■ 

i 

r, r p yCiJ. tui! 

^^^kpVrr.. 

BOOK LEI usdiv. 

pho-ppiNi associates >nc VmI 

3/Qi W Hwri /in , jjipi M 

Sinil Ar*i. {A 9270* 

Call toll, fhe e. «oo} au swe ^ 

m OmiHTita rju wroi i> 

TTv* Ortglnel Initifit Print “IJn-FfA nehl**' 



CWIWCIAIIV* ' VW nlUj TRUCK MRHit l^li jffig 
thnu Ore-nn v l«U* COMPLETE EASY » :■ 
1 1 vc. INSTRUCTION MANUAL * :n mhiUnI 

urdwing? ,iim] |[fv,iiii-, k, ivcry '.lupirp ,m yuu fip-.r 

AH wwd rnnrrucEiM n*c< np lh.ii^*., an hi? i pmimg 
□oar Ip, ii| | in png ..mjtd lftUC* twl CPU', 

SUPER LOW. 

M,1il TRUCKIN’ ■ANl H l*ir .ilhiNOWI 
Wi wmlMSIrH — Hin ii 4 wniMN siinua.1 Nr ONLY 

$14.95 RAD TOOL 1 DESIGN INC. 

A P 0*> 

r.,.‘l ji ". 1 , j l h ..in ■, i Rjnjffjpon TtnnEliH 



ILicrnaNHf iwnaMNi ciotrcufi. umno,! ti d« mctohv 

lUl'ilUL' Iwtpminl. Ilf-lri m, i, nli, «i T 

lt,**T+ IlMlrijl AUaJinC viLULI' MiiCI*! *T-Nfi 
■T4i»l umAVJiit APLI m If out amT*h|uc um.iiu*!, CAjJ, 

ioo rnri'wwTi Toour 1 At 



Npnh Cenniry $jipp^in*cin1ir, Pi*11ibiw*»i. h Y. IHOI. 



TILLER USERS... 

Can your machine 
do all of this? 

if Handle with just ONE HAND. 

* EVENLY break, turn t till soil. 
if Sh red vefetatjon wlthn ut ta Dftin|. 
if Leave NO WHEELMARKS *r FOOTPRINTS. 

The TROY-BILT* flOTO TILLER-POWEft COM- 
^ FOSTER can do all this and more! 

That's why wrious gar- 
tfeners consider it the 
\ V finest tiller available. 

‘ ■ , V i.MB Sec for yourself! Far 

MggBaB^ complete details, OFF* 
1 SEASON SAVINGS, and 

'TbMf FfiEC 24 'P a £ $ blKlklet 

clip this end mail to- 

TB d*Y to- 

TltOY-llIT» Tiilara, Dept mim 



jn*pi4 



CHAINSAW 

qarving 

A 



CAmpNifl 

InirmttHfvt 

COLOR 

PNOTOS 



US£ VQUfl 
CHAINSAW 
. _ . 10 CARVE 

raun[aiH>i, Dnpri. I il|ur*l 
furniturn. W^sLa Hohm. T*.n 

Shiptdi «fHl I’lkj, 1 ^ 

t IIIHShiBU 

WFSTHOPMtJ CofP. I>*£H PM 



* uvn mwi 

* itALi 4.HHHOCVL rtM POURlNO 

* mcRtASLs Can mliohT F0*r JTiRHiNC 

* fChjAL Paint NUTLV • REUUABU 

* WI( MuiH Au,TfONN * r*t* 1 OR ITHl# 

PLAST 1 CFAfT INC 

P, 0 . Bo* 23415 Bii IWMhm. Tam -79720 j 



FAMOUS R1TTENHOUSE 
WIRELESS INTERCOM 



Slmpl> p>upj 

nuiN i-- d'id hdvt msUfl i 

t nmn 1 , iJi iii Ahiink f ^ 

Pitfljhk Aijlomjlii 

v^m'kluLrtfUll IHjI 

virtuulky i uii. i iur oil j 

rmiM- qnd int^Tfrc*™ i- 

h ji h u<n| iv i "Mnlfl, ' Ma*! V. 'ISi 2 uJiiifs. 

j(W ±1 mom j' i-uu WKU LfilurlM' CJ<i 'SJIr. rjlk I ut L 

Ciuttioh h C l Iricni^w I C rlmrit', (,ri uil Njinrd>,i"4n.:- 

Lilluf and dt^imn Alutdl^ fiinilfh only WlrVih IJnJi'i 

I urtirt ttiMNNjni In -tijii vunr wuretn Mrmry 

Order, Vim, ra '►r.i'.lirr Tharpr ntimhcr 

rtudv^hi *dd 4". Allen* tld-. - K* dnll**f>. 



VAltA^tJl A LrlH5 

BOX Ift-il. iABASOTA, ft A. W7i 



VW BUGS ARE TRUCKIN 



ELECTRONICS surplus 



MAKE TIFFANY-TYPE LAMPS 



CHAINSAW 

CARVING 

I^BOOK 











CUT PERFECT CIRCLES 

with any TABLE or RADIAL 



|1) Social channel bus* clamp lutki tn mitre 
groove ifli*- i.ihi. - . 1 ,'hi iihr !j l ;,t attochfli to rtood 
agrfair.r tot rdd al dim :..iwS fli AdgUS.la.bli p-.iKJt pin 
.& poiihwflO tor d«H'red <ji4m*in;i Work slock 
'(riiTil i>n nn pmgt pin as yOu Cul 131 Channel :| 
adjustable in iMLEe cUin*p Inr largi: Circle* 1,4 1 
S-Uppml uiri keep* ivurh sloth ihvm 
T ull iliuSlr-ktt'd in&l ' of l ions included Qnsy 
plus Jt DOshpo \ hplfl USA pnly Send Cheek or 
i'll "'ey cinja> Id HEPP INDUSTRIES., INC-. 
BonAl^il Wnnlugh MV 1 1 793 Dept 5 - 2Q 

MONEV BACK GUARANTEE, N V fins 7 J - (a* 



INDISPENSABLE FOR 
EVERY POWER 
SAW USER- 
PRO OR HOME SHOPI 



No mnra hb :.s.h i -j yu*fh ;ig MLhri- ur (Opi«g \attf Uta 
C IRC . L’-C Lft’ #i|ii Any latHc sr radial arm saw. and 
tut perfect orofessituui cir£1o*tinni 3 INCHES Id 4 
FEET In DIAMETER From any thickness wood a* 
piHNtiC Sets up »n minutes Cut proto^sipnal lat> u-- 
tops, Moot lops wheal* to* 10y4 and Qulaoor 
riar-ilun; 'evolving Stprage tin*-- 1 G 1 uses' Pays tor 
■loth! wiln yuL" rirtt proiecl 



Sturdy CdnilruClton W I lail Ifttlf llhitely 

Hera's how 
"CIRCM^CUT” worka; 



LIMITED SUPPLY OF 
PILOT'S GLASSES 
AVAILABLE NOW AT 
REDUCED PRICES! 




MOMriltl 

cutlimrii 



These 
P'TCi*-DP 
F ' ghi 

Glasses tre now 
available to tn* pupil.: 
r :;i only 4S 95 ir yQu Cjjuig Sy y 
rn*m e s« where rhey dj>'ODADi> com you ovei WO' 
rijindCraliea thew pipis&s leatgry hardened metal 
h antes 'fiipecl -eMsi.j^'l pc-Mnad g.ass ienb«s a ■•id 
4eiecii>e i ay ■t£.iei?ning capabilities Your sai staelian -s 
■ibipi lutffiiy i anieee d eat salaried umpiy mail mem 

bdtk *il*nn IQ days Vn., Tioney *. bfr i tl . i ni-d 
To order seno check Or manny propr i include St 00 
*oi doslage a r -3 handling! lo United Stale* Obf<t4 Ofcjst O 
p O Ro« M206 Ai-ama 64 36324 tPreaae specify gow 
O' s ,u' 1i affir. , ‘i| SPECIAL Or!*-" rto* and gel Two PAiH 
"QI- 5 la piui gnu duller h*ndling charge i&a-uie vdidur- 
oed Vinyl cases .i :•£.. av.i •■■liter tor tin y J2 00 ■ « I 

LIMITED OFFER FROM U S. OPTICS 




Fiberglass 
TraveTTrailer 
1 > Kit 

Build Yourself! Save Gas 



Slnwi A CnnfKl, l-j*lMipH 'M-nh» iniiniliuhl' Mb w. 
A*oui IC» -ilr" »r 'i'll r duly 4-ui-rt v, bnyli Ji..p r..(, j-*-, 

Ai,. -.M .r, .1 -,u| f , Jr L *.m m|i, w i An hlMtafui ib"a'ii-# 

4 “dr H .1 li... iH «-:"t bAiie C4v->im um 4 m vyrnlb 

■ " 0 r ‘ onl L.- ^l' d- lfi teip 'mi 1 - 1 ^" r ."n-luip n ■ ! u : ?w 
■ 11 I 11 mlviiiH #ani S-> •. ■#*! m i-bi > i in irijiberi 

^■-rtU:jRftC« PM 5 U'+J 1 ^. HA SiM 1 

bM- lUl tafcb LMiUug Iwy HbH IP W db Md^ dfHl nwun^g 






A DRIVE 

YOUR OWN FULL-SIZE SPORTS CAR 

tha 'AII’Nbw I9T4 KIT CAFE GUIDE lua It alll 
Ham then HO ewcitln^] ruH-al£* spam ear klb* • 
tn ■ d»p!h artkCtei ■ Delatled ravtnva * A^lanlNaw 
Directory Srcilon * Hundmfi at pttolai ntrar 
b*rore publnhad * Up' Id- dale price compan idivi 
* Hgw-lot ■ SpftCHflcallona * Oa-lt-yourujlr 
■*fttur«* • Parti * Gadget! * Acceiuanei * And 
much mere . . 



linJCJH * fJfOTKJ i JKTJflyFJ B Vita 

Muoirttj a mucin * tu&titi * loot 



□ $7Po»(pBbd □ S-fl Rush Mail A Foreign 

Send Today To: AUTO LOGIC, INC. 

P.D. Bos 2073. Dept. PM -59 
Wilmington, 0£ 19899 



|(P*M] 



tlalB Tip 

H Mat CampiMMy 



Powerful Pump l 
Easily Blows Up * 
Tires and Toys * 



Now Anyone can easily inhale aulo liras in 



imnutHS And toys, rahs. bike Its 5 air mat- 
tresses, mih hp ioa a triC'H Thts lough, com 
pud po r tad :e p u rn f. h a s, a h i g h I y vi*> : < c 
prossn.'u paugs up to iOO pounds per square 
inch. For sar^ty'tt aakp, carry one m your car 
Irumh Keep one al home. too. rot $a^y lOy 
inltation Much ojt&iir lhan hand 
pumpmg 1 



30 MV MQNEV'MIti GU4A4NTIE 

(p: Cppynghl 1973, 

US General Supply Coi p 



“ "•+' nrft-rP'T ■wwpn- wpti r«**f 

100 CenaraJ Flapc. Jcfcno. New York 11753 

Please ruth toot pumps Cii> $V2 BSaac h, pltus 

T i 50 shipping ana njj^calirTij. lor pfu-a 

I? 50 shipping and handling i Alvj send FREE 19B 
page bargee price loci catalog 
I enclose 3 tor toot pumps. 

Of charge my credit card Mnsiec Chai go □ vita 

Gard Number 

E:hjj. Daln 



N*m« . 



Add nest. 

CHy 



StaiB 



‘rr^TF- 



■( I ; 




" O'M hdrt'd- .hllalijl-sn UI'IHJ liirid CDOll 

■ No inrch cutting, mtiiimy niSrharrm/ tnanyn 
* till auluiiti, niuiir«.] L..H5r 9ti|i 4 ru r>*»it«l hjro^d'd 






$ t to* .'i/owndtrai A do for broct*Atrt 

19 Ttf' & «r**Adf n*, 

hAMIM DEPT. 43 312 EAST I7TH 
DOfTlUS KANSAS CITY. MD. E4 IDA 





WESTBlf RT SALES CO. 



W"4r- Clu ■ Btl 



tni'D i>m 
tfluHJh 



pip.n' l it . ■ 
Odn.|d - 41 ng 
hjl/ Ji l*iti l 

lOuyr 

vide' Sldi.lv ttn ■* 
lidDII 



Vutlt-I ft 

K 12 At 

•'1 irpv '! 



■, i I rn 



*’>r r n'otr-L tv ) r, 






373 MAPLE Atft, Potf . L-5-FM WESTBUflt NY t1590 



MOTOR OIL TESTER 

DO YOU REALLY KNOW WHEN 
TO CHANGE YOUR OIL? 

OIL THAT LOOKS CLEAN COULD BE DESTROYING 
YOUfl ENGINE - OIL THAT LOOKS 0IHTY MAY BE 
GOOD FOR THOUSANDS Of ADDITIONAL MILES 



DfM,r JIJJT CHECK OiL LEVEL. TEtT IT AT I Hi um rtvd 
nilh msf OHt EHiOftCI Oil tRPM THE CIPSTnLK TEST JLL, |. 
HirMJLAA. r»tuiuu. vumaruai a iwtheiic: Maian o,l 
TELT Oli AL'Url I l/E b t OIL ^ Id Till OLiAHian t F* ICIIMV 
TUT AUTOMATIC TPAhHMHIPN FLUID ffxj Ip UAV UpNI y 
1MI pUAHAHTtE 



ALL NEW 5/195 +Sl.0ftPrH.ldpt4 HmdliiHl 
W TEST AIT *» " Cdlltm*nid AniHii>njditnT|. 



OIL (t€fit ARCH ASSOCIATE'S 

L ATLAhT Ip N IEHJ 1 1 LP Fi K?A pQj: n&Td l JL . &L m»n 



J 



BURIED TREASURE 1 




lactitfum a LONG PISlftNCEP 

■till uttn SmiiiK BtMCrmAL Locator I 

Uttd ten FREE imfcbnative anootuRE 



TTTTC 

13441- AN 



«BS5 




CLOCK CDMPOHEMTS 




Clerk Hi.imiinr* H»Ltdry gurLC. INn- 
iIlIum klintlr key Wind Klrculr. 
ItlambinmLlidf ir«4Mn I IHIM TflflU L'tltW* . 
31 D|) Jfelml Clark, UdLil. Knrl, A 
meet iviiti Hnn, ihd 1'iiiNc Pum- 
NH Hirker*. I'kidi It ■riNipr Huri- 
drtili of Hrmi rjupniliy l h rlf** »«iu1 
fl no Per 5(i l‘ur Citibai. HifunrMd 

IFe DU iiTiirr 



MIWFDXT EHTEAPBIICt, INC 

33ii wed MNtirikaM 



f.tll 



BUY STAINED GLASS 3UPPUES 
DIRECT FROM 
MANUFACTURER 
CmmLm^GIih, 
MdumdlHiil 
EwythnnQ you need 
lor itw professional or 
tMQinrwr Wtd« Selection ol lodl and 
maternal* wrth Mruettorv ait in our 
exciting new catalog. Send $1 lor your 
copy today Satisfaction guaranteed. 
eOAAH-ftHOUS INDUSTRIES 
Ul E Sad U,. DeplPy £e a»kw. Nu» MIJ7 
V. wiTanno 







CLASSIFIED ADVERTISEMENTS 

Rats: *4,00 per word payable in advance each Insertion. Minimum insertion ten words* Bold face capitalized worda— Sl-00 par 
word additional (First word sal in Bold Face at no extra charge, Zip Code Fred-) The next available Issue to place an advertise- 

menlin America's Na, 1 Classified Section is July. The closing is May 5th. 

Send r eminence payable and order to Popular Mechanics, ATT.: Hildegard (L Kappef, Class. Adv. ( Mgr,. 224 West G7th Street, New 
York. New York 100t9, Please indicate Heading under which ad is to appear. As a consumer service and In cooperation with our 
mail-order advertisers who use post office box addresses for their convenience in handling your order. Popular Mechanics maintains 
a register ol such mail-order advertisers containing their complete names and street addresses. 



When answering advartltemenls please use the ilp code number 



AUTOMOBILES 

falfSEL TACHOMETERS, VW, Olds... Brochure, 
nwcfl., 9 Piece, SmEthtown, m w TorK 11787. 

motalAV Ring-Valve Repiating J-oi> — SG,0O. Money- 
Bank Guarantee! Free Rrochu re ! Arrow Products, Bw 
J7$AL Broke* Arrow, OK 74012. 

"hps INCREASE!! 30% + H No gimmicks — m 
£Ad£ltS. Professional secrets revealed. Frr* de- 
tail! — Fesco f#CB5l , BOM 444, Bron*, Iff WTt 
1H MtG Carburela rs, Drafting and derails J5.95. 
Carbu, RTl, Boa 79, Hitchc ock, s.P. 5734< 

SAVE GASOLINE Government Patent No. 31IB435. 
Details. Hencci.. P.0. Soil 3104, Seminole, Florida 

33542 

POWERFUL HDflhSI Make Fiople Move! Hundreds 
of Suimdir For Cars, Trucks. Motorcycles, BoatSi 
Free Catalog Kolin, 80k 357-PMJ0, BronxvFIle, NT 

J07DB_ 

tu Shortage! Mow to run ywr Car on Water l 
Proven Result* Sane you Monty. Practical, afford- 
able euarsnleed. Report $2,09. Waler Power 
Riteeren, P.G. 0ax KB83, Orlando, Florida 3 2601. 

hTvhTnV TON MAXIMUM ECOnOMVi Average 
Mileage Increase 55%, Horsepower 5-10%. Details 
FREE. Teehneering, Bdx 16440, Columbia, Missouri 
65201 _ 

CAS CRISIS?’ — I nr vi table. L^iri how HdClmE 
Methyl Aicuhjl slMtches Gasoline, Full dell 1 1 i, 
$3,00 cash. Bon 551, Holyoke, Mass . QUMO, 

LECnilCUIt —Convert V’W r l, FlitS to UKUIe M 
npn plans $25.(30. Info $1.00. Hobart Bucy, BOX 

21704. Pallas, Tit. 75222. 

HfcW CAR FREE yearly! FrrO Information Super- Car 
Publications. Box 2BIQ1-M, $1, Ml, Missouri 

Ml 19 

LEARN How to Buy flaw or Used Cars far less 
>3.00. Richard Bill, R,C, Box 17V, OTtsville, PA. 18942 

BUCK Bfl ■ Due lime Teflon Engine Tmtoiwrt 
Guaranteed to increase Gas Mileage, Reduce wear. 
Friction Oil Consumption, Operating Temperature*, 
send 520.95— Vila. Master. GF W. doe 36323, Dal Sas. 
Texas 7523d. $ae Advert! lament Business 
Opportudltlil,, 

EVERYMAN! 1 Guide To Buying A Good Hied Carl By 
CtrtWed Mfcfainif! $5.00. Guide, Rout* 2. Bor 304, 
Antioch, iiiiiwJs eoooa. 

iHtENIOVI Ntw Finned Engine OH Cooler Fits Alt 
Can, RV't— $7.45 Special! A1J*c. Box 3504-PM. 
Him! undo Be*Cfa. CA 90277 

VOLKSWAGEN 10 G ENERGY SAVER Convert Id Dual 
Engine Four when I Drive. Plans $$.95. Money Order 
Only, Evim And Bella, P-0. Box 321, Wyoming, 
Pennsylvania 1&544 

COMPUTERlZt Your Car with MuHJ-FundliM Mini- 
Computer. Free Brochure. Computer, Box 349, 
Vrnlura, CA 93001 

MDTALOY Ring Valve Flaplitlng tots while Driving, 
Guaranteed. $6.0Q Postpaid; Two 511.75, Glover 
Ente ipMiUi, ISIS Broadway, Hattiesburg, Mississippi 
394Q1 

SAVE HUNDREDS. STOP 1EINB RIPfEtMIFf By 

Shady 3nrVko Steilrmx while Vacationing, or your 
Local Stations. My Book Explains HI Gimmicks in 
Details In Plain English, Sand $3,00, Harvey 
vlueniu yi, B ox tu , Birim, ah oas?o 

HUNDREDS More tor your used Car when you Sell 
or Trade. $4.9! tor Report wilti Details, Box 45, 
Woniloyii. □ n i c- .12542 Dept. P, 

ELECTRIC VEHICLES 

IUILD LtCTRA ICG! Affiiilng a Wheel ’Electric 
Moped 1 Plans 515.DD. Details ll.DQ. Ltctren, Box 
1MB. Lirjic-, Flonda 33540 

AUTO SUPPLIES & EQUIP WENT 

HYDRAULIC jack repair klls parts and auppllei. 
Caltldg |l. DC. Hydraulic jack Packing & Tool Co., 
Inc ., Generii P.0. Bw S„ Stiftin Island, NY, 1031A. 

HAlDTdPt Far Alfi r Austin Haatr. Dvturn, Flat, 
Jifiwr, lemon Hatty MCA, MOB, Midget, Spitfire, 
$prlte. Sunbaarfi, 1H3, TR4, U*ff, TR250— 
— DVNAPLAJ.TICS, P.D. Box 4907, El Monte, GallromLi 
0173* _J_ 

REGULAR GllOllne. Pump It InlO my Fuel Tank 
with new Self-Service Atcesiery. Send $5. Auto 
"nrformnnr* TecHholOgy, Box 1*33, Corpus Chrlstl, 



ALTERNATOR/ Genera (or Rebuilding Book. DelaiUi 
Hcdcl.intf Engineering. 7505 ElarkentinE, Lae Yegas, 
IW B9]2a. 

CLEANING DISCOVERT- Safe far ill Car Finishes. 
Use tike a Chamois, Long Lasting , . , , , Machine 
W.tis h a b I o . Guaranteed to dry, clean and pdlitA. 
Approximately IC'^JB" In Sue, 52.50 plus .»t 
Postage and Handling. Money Back Guarantee. 
CAP CO, 2525 Buder Field Read, Oak BrOoh, Illinois 
60521 

MOUNT spire Tire Id PfckUp Bed. Reck Displays 
Wide I Provides Easy Access. £cend mrCS I . Plans 

J 2.00. Media Products, 6004 West Alice 1, Glendale, 

f B5301 

radar JAMMING DCTlEt, Construe l lor under 5$. 
Send 32.50 tor Manual. Car jam, BOX 655, Orange 
Park, ft 12Q73, 

1UIDM0TIYE REBUILT PARTS. LMRialirvably LflW 
Prices — Alternators Starter* — Vscuum Power 
brake Boosters — P/S Pumps. Toll Free - 800-245- 
6621, ARPCO, BOX 5D22, Cept. 0PM, Pittsburgh, 

FeBM, 152QS 

UNDER Maud tool box mounting kits. For 73 to 79 
GM pickups 4rvi)s 54 !>n postpaid, j £ E 
Enterprises. E. 1314 Wa&ash Ave.„ Snokano, 
Washington 392a? 



hovercraft Plans Alt Sites. Calalog 31.00. 
Unlversaf tigvercralt. Box 581, Cordova, IL 61242 

GB~HADIO, TV « HAM 
equipment 



PARTS: Army jeej 
Equio-menl Co.. P.< 



and truck parts. Spare Parti & 
Box 751, Lexinitp-n, Kentucky 



CHEVY AND BMC PICKUP, HlnferS, Jimmies, snsp- 
on Rocker Panel*. 196D-1979. 519.50 per oak. 
Shipping Paid. Moneyorder only, Print Inlormatiun. 
Panels, i3o Xansas, Tpsllantl, Mich. 44197 

MOTORCYCLES, BICYCLES, 
MOTOR SCOOTERS & SUPPLIES 

BENQTTG iG-speed Bicycles, 6 World Champion- 
ships, Models lor Racing snd Touring, 5255 .uc to 
11,245.00. Free Brochure LA White, Jr„ glcyrle*!, 
1901 Medi-Park Piece, suite 1002, Amarillo, Texas 
791D&. psidfl* (0O6) 355-3193, 

KARTING CATALOG Over 100 page* if Mr ting I 
mini -fa ike sup piles and speed parts. Sand js.aq fur 
Calalog. C t M. Products, Bek 545 M. Carpi stream, 

IliftllT 

HDKDA5 (Suiplujl J 5 O.O 0 . Marl 11,00 (RefunCablRl, 



GOVERNMENT Surplus receivers, transmitters, 
snooperscopes, parti, Catalog 25C- Meshna. Nahant, 
Maas. Ql^aa 

NAME (RAHO TEST EQUIPMENT. Guaranteed 

Discounts UP to 50%. Catalog and Price Flat $1.00 
(ReluptfaklBK Salen Elect' nlUCS, Box; 02DC, Skokie, 
Illinois 00077, 

POLICE Scanners, Crystals, Aftlaontl, CBs, Rader 
DatactarL HPR, Sni 19224 . Denver, CO 90219 

GIRNTT T.V, Projection system Included. Bl-E lament 
Lens and Screen. Build under S2QC.0D. Plan*/ 
Sources $6,95. D, Merrill, 1300 N. Lupine, Candy, 
Oregon 97013 

OMNIPDULRIZED Aitannai, Modulation booster. 
J00 MHi counter, pints 53.00 each. 57.50 /all. Free 
c ital p g. PAHAJtll, Box 130-65, ParadlM, C* G3WB 

free Educational Electronics Catalog. EduKlts 
Workshop. Deparlment 7936, Hewlett. New York 

nmr 

fWL'l - Build a slow speed shaft turner, external 
connection to handspraao, Details $2.00 (Refund- 
able). Lair-Tuner Products, BOX 4ZG42A, Cleveland, 
Chin 44142. 

»C RADIO B TV TUBES, Free catalog. Cornell. 
4213.17 Llnlveralty. $sn Wigo, CalH oreli rai05. 

TV ca Towers— Build roar Own. Complete instruc- 
tions $7.95, Suburban Towers, Box 361. Brooklyn. 
Michigan 49230. 

ELECTRONICS 

MECHANICALLY INCLINED INDIVIDUALS ASSEMBLE 
ELECTRONIC DEVICES IN TOUR HOME. Bo your own 
boss Gel Started in Spare lime. Little experience, 
knowledge or investment neceisiry. tipfct big prof- 
ItSi $300-$IM/Wk. pesMbie, write for tree literature 
trllinp hew, LlEctrcnlc Development US., BOX 
1560PM. Pinellai Park. Fla. 33565 

SATELLITE Tell vision Channels, Plan, Informa- 
tion — $10.95, Clfh-Maney Grdrrs. K.MLC, 201 
HolMHns Ave.. Twin Filll. Idaho 833GI 



MIH] -BIKES, Go-Karts, Paddle Doals. Plan* $3.00 
each. HD Engineering, 5061 Lebrosso, Plerrafonds, 
Quebec Canada H8T 2V? 


HIFI, TAPES, PHONOGRAPHS, 
RECORDS 


HiNi ark.ES, no. Karts. Engiiroi. Clutchti. Wheels. 
OJiCoeM talilon $1.00. Lorenco, Eurivllle,- Illinois 
51832 

HAN Q GLIDING — AVIATION 

JET ENGINES. Catalog $2.00, Nowiletlin 
$5 i.'O - yen r , CoyltjaE. 310-A. . M-antcIjir, Nl 07042 


sLcftns of Taping R^cordt on Tour sioreo— 
$3.00. StereoDala, flea 9615, gsrtlmpra, M& JI204. 


FREE Catalog — E lOcIrohlOS Kits—AmpHliers^Pra- 
amp! 1 fines— PiVchedeliC Effhbt^— SCA Afl*pHjr«™-Cel- 
or Organs — Digital IhMrumentt— Guitpr Amplifier*. 
TREE Subscript! phi. SWTPC, BOX FNi 32040, Sin 
Antonio, Texas 752B4. 


HELICOPTER Kill 1416,00, J#t Rdlowlar kits 
$995.00 inicrmut -on $1.00. BW Rotor, Inf., Towanda, 
Kansas 67144 


ALBUMS -tapes Latest releases, ill categories . 
Hr- obligations. GV. Soofldi. P.O, BOX 1239'PM5, 
Manasiat. Virgin)* 221 10 


SPDRTPLAHC5, MINI HCL) COPTERS, MOTORIZED- 

hahc Glide its. Plads/Kllt/Complete, Many Typax, 
CalllbZ $3. DO. LfP, Dept. $, BOX 196 JR. Houslon, 
Tesii 770i4 


SENSATIONAL Quadraphonic £«cct With yuiir Two* 
Channel Atere* through] Delia Phtta sftreo En- 
hancamant. IMusIratart Intlrucllon BruChure, $2.50. 
Delta- V, P.Q. Box S36E4FM, San 01 ego, CA 02toS 



0F5IQH/ Build Airoiam/Hing oildars. Umpriiiiu 
Pub I leal mn. B rochure 20{-. McCoy Alreralt, LSliMi $. 
Figueroi, Los Angolas, CA 90N1 

BUILD —One Man jtT HELlCOFTIRI Easy, Intx- 
penilve Detailed Rians, Orawinui — $7.00, HELI- 
COPTER EXPERIMENTERS' HANDBOOK -43.00, Both- 
$9.0(i. Hrllcran, Bdk 3053. Redondo Beach, 

Csllfomla 90277 

AIM OAT Propellers, Hubs, Engine*. Mounts. Cata- 
log $2.00. AlrbOfrtS. (ncorporiled. 3455 Miller Ave., 
Fort Worth, Texa s 701 1 9 

' BOOMERANG— INCREDIBLE RETURN! Inciting 
s p c rt . FREE catalee. 30 designs, hanks. 

Boomerang Man, 306 Psrk, Mourn e, LA 712Q1 

HANG Gliders — Hits/Comp lei e from $446.00. 
Plans $5.00 Power units, information — $1.00 
Bantam ultra l lints. Dept. PM. Bbx 1227, Rochester, 
Ni-w Yu ' k Uf.i; 

HOVERCNAFT 

AFR0-CM Amajing Novercrafl hulU easily with 
ordinary tapis, Lawnmower engine power. Carries 
one man plus. Woven, Dlei forward backward. Side- 
ways aver Lind/inqw/weter, Complete porutruction 
DlanS and brnrhun |7.M Mr^frfljKtl, Box 



OLDIES- 45 RPM Original hits. Catalog |].M. 
CBS Record Salej, am 197, WampivNIa. N.T. 13163 

MOTION PICTURES & 
SOUND EQUIPMENT 

VIDEO CASSETTE $ldr>ge units. Flans $3.00. Rod 
Shed. BOX 5235, FI, Wayne, Pnd. 46496 

1AMM, S-fi Sound Bargains. Urban ikl."" 1147 S, 
•Xonnoth, Chica go, l il. 60652 _ 

SBFLR 9, l$mm 4 8 mm Full-LlDJrth Features and 
Digest films In Color and Btecfc/Whltt. Rock Movies. 
Jack NrchDlson, SnerlocX Hnlmai, Bngart, Selinlck, 
Hundreds of Titles. FREE 1 Mu si rami CatalPi. NILES, 
lot 1576PM. South Bend, ind. 46634 

VJDEOFHtLES: ArO you 1 tiding VIDEO FINDER Maca- 
rinar Pubiistied eipeoieriy for Datamini and VMS 
owners! Over ?0o new program iisiirigi monthly, Plus 
articles on Homo Video, equipment and program re- 
views. Writer VIDEDMNDLr, Dox ads 7 M. Madeira 
Seach, Florida 3373$ 

iCniLlnund « Kxt page) 







CAMPERS & TRAILER 
KITS PLANS 



BUILO— it— tours elf — Camp-er* — Tffti'trs — 

fitlh Wheels — Motartipme* — Pickup Cover* — 
Can: pine Traitors — Kill — Plaits — Full Skit Pat- 
terns — |Van COlutrslon Plant f 5,00] — Send 
$].(H> lor R V ttl l t/Equ foment catalog. Gien-L 
9152PM Hothjrifl*. BellfUMfer CA 9D706 



BOATS, OUTBOARDS, TRAILERS 
& KITS 



SOATRITS — PLANS — PATTERNS — FRAME PADS 

— FIBER CLASS — MATERIALS — "World'* Largdt 
Cats log dOS" — 309 “ftNIWF" DESIGNS — |* — 
S0 j — m fiberglass plywood — steal — aluml- 
runt — F0VfEH«0AT& ■— lnbpards, — outboard* — 
ltd — crnljtit — smutiiahtrs — houseboat* — 
hydroplane* — hinnell — runabouts — SAILBOATS 

— Day-seders — TraEforsatfori — mo tor sillers — 
nurrt ihulls — IKYACH — CANOES — 4Q models} — 
BDATBUlLDERi MATERIAL — Hardware — Hitcii- 
Ine* — sails — ma striding — plywood — books 

— SPECIAL SECTION on FtSEESlJSS - its ins — 

foam* — — polyester* — mats — -cloth — 

C-Flex - Alrix ate. CATALOGUES JIM — (With 
Boatbulldti"! Guide $2,00) — CLAftKCAAFI — lfi^P 
Aqua lant — Tonawanda — New York 14150 

KYACRI — tAHOtt — PUNS — UTS — fit 
tarns — Malarial 40 model* in- f berg lass — ply. 
wood — canvas — Catalogue* with "Boetbujlder's 
Guids" (I 00 — CIARKCNAFI — 163 Aqoalano — 
Toniwartda — New Tar A H]» 



JACOB Touring Kayik*. Plans, Pitlerns, Manual 
11.00. Newport BMtptan*, 4M llatlery, Newport, Rl 

tern 



hinruoe 1878 Bargains , r , all me* . . . $1.M 
handling . . „ Scot! MoCullMft parts . ■ . CletLra 
Marin#, 610 Merrick Hoad, Lynbrook, New fork 
UM3 

BOAT "plANI — FRAME Kill — TfU Sid PAT- 
TERNS — Huge 128- page catalog! Powerboats — 
Sailboat* Inboard? — Outboard* — Jets — 
CiUiltrl — Houseboat* — - Itunabouta — Dories — 
WOrMfoAtl — Hydroplane* — Tunnels: — Pontoons 

— 6' to 4-9'. Low cost, high quality plans tor over 
2S years. Easy, proven methods especially lor 
amatouri include ilep-by-llaO pictorial ms! ructions, 
Boatbuilding Supplies — Fastening* — Fioerglass 

— fiejljis — Glue* — Hardware — fqurpment — 
Beat Trailer plan* — Boiling book*. Send si .00 
{%2 CariUdlk for catalog plus. Free "Domuitoir.g 
Supplier" brochure, Glen. L Marine. 6153 Rosfcrans, 
[kept MP, Bellflower, Ck 90706 



“HOW to Fiberglass Boats" — New Book— $6.95. 
Glen-L, 9152 Rosecran*. Depl, BM, Bellflower, CA. 
90706 



BOA TUFTS — Oaultl — Hallway* — Dock* — Piers 
— flat at ion — Trailer Atoeiiane* — Kita — Ma- 
terial — Plana. Detail* Free, Catalog $3,ao Refund - 
able, wuerlront Equlpmenl end Hardware Store, 
LD4dl Annapolis, Annapolis, Maryland 21401 

FIBERGLASS— RESINS— FOAM— Etc. — Complete 
line Catalogue wkln "How To"— 11.00 CURACRAFT 

16P] Aqualane fonawanda- New forkJ4l50. 

SAILBOAT Kltt * Save Hall. Trallarabla. factory 
molded fiberglass. 16 r ■ $1395; 2V - $2337- 26 J ■ 
13265: 30' ■ SB no. Hull, deck assembled ■ you 
install Interior. Terms. FREE color catalog. Luge r, 
□ept, ist- 3804 msl Highway 13, Burnsville, 
Minne sota 65337. 

FREE Oaia lug, KayahS, canoes, Sairboats, Pirogue*, 
riihing boats, DuCk.bMts, Plans, Patterns, 40 me Cels. 
Outdoor Sports, Bu 121 3-P. Tuscalntika, AL 35401 

" SAVE f to IU| With the Marina Inve'slment Advi- 
sory insight* mlo purchasing and financing of 
boats. Buy boats at dealers cost $4.40 pp. Ml A, 
P.O.Box 414, Waterloo, lows 5D7Q4 

JflHHIOH — N«W~ — Uitd — Motor* — Partg, 

Hundred* did motor — parti. Bill'* Marina, 315 
N. Main, North Syracuse. Nt 13212 



CAMPING EQUIPMENT 
& TENTS 



CAMPING Equrpment, l,DdO quality Itam, discount 
price*. Campmur, Box 407ft, sogols. Nuw Jersey 
□ 76 C 13 

"CAMPERS" — EAST RECIPE* - DifldOus Skillet 
Meal* in Mmutasl t$l.OOj r Mariee Asiocislts, 2353 
Averin Drive, Arktm. Ohio 44313 _ 



ATHLETIC & moor 
BUILDING COURSES 



BOXING Introductory 5 L -Bison Home Course 
jaS M. 9W m*. Laguna HI Mi, tallfornl. 62*53 

serious About arm-wbestlinC, 'free iHlwmatlanl 
Arm strong, Box aBi, Hop-kins, Minn. 55343 



SPORTING GOOP5 
A EQUIPMENT 



genuine learner, Hand Tooled Mexican Bowling 
Shu* Bag*. Oversea* Treisurrs, 2521 East 5th St., 
Tuc'-yp, Arlxona 85716. ^ 

AR CHERT Lbwesl OittGunt Price*. Alt lop brand*. 
Order* ihloued same day received. Money -back 

i uarantee. World'* Large*! Supplier. Free catalog, 
nderson archery Corporeiion, Grand Ledge, 
Michigan 41837 

BOOMERANGS — INCH EDIBLE RETURN! Exerting 
sport,, fhee catalog. 30 dengns, book*. 
BoomerangMan, 306 Park, Monroe, LA 71301 

TRAMPOLINE Kit* (Jumbo 6' X 12 r S129.MJ. Free 
Llleralure, Trampoline World PM, p.O. 8ot 466, 
Fayertuvrtle, Ha. 30214 



FISHING, TACKLE, LURES 



aftASS Eyelets for sinker molds, Ed Ham, Box 
163PM, ClE-ona, PA 17042. 

4B MOHETMAKING Farmufia Balt and Old Flthar- 
m.fo'i S ccrel*. (3.00 jiaUpaid. Brinhon Spocrartlet. 
700 Brown, Llfayulta. knd. 47MA 



BATTERIES, GENERATORS 



KiHESATGRg A.C, 110420V 6BOT 3400W Belt Ori^ 
er $139.00. J. Sin eh k, Bui 3904. Las Yagas S9030 

ENGINE Generator* 2000 Watt* 8325, Poitpsld. 
Other sifES. J| Enterprlsas, Efoi 693, Oshkosh, 
Wisconsin 54902 



ENGINES, MOTORS, MAGNETS 



REWIRE Car Animator ior 110 AC. Plana 83.00. 
Sweatt, Box 591, Titusville. Florida 33 3 M 

REPAIR Electric Motor*! Generator* 1 Alternalors! 
II od equip. Bon 72 66, Kansa* City, Mkn ourk 6 4113 

"magnets free Sample*. DHL JUsociateY Bow 
5041, Cranston, D.l. O2920 

REWIND I UhK TRANSFORMERS. Any voltage! *:t 00. 

Harrit, BOk 49SA, Great Neck, N.f, 11023 



MACHINERY, TOOLS 
& SUPPLIES 



BANDSAW BLADES, Any Site. Free catalog. Parker, 
B021HY49. _5Dnura, Calj_ 95370. _ 

MI1UNI Cotters, lithe milling attachments. Cata- 
log 51.00; Potter, H&j: 73, Cedar Ripjds, Iowa 
52*06. 

LOG iPLirrtR, 15 Tuns Hydraulic. Rugaad. Free 
Brochure! Paragon NIC,, 3601 CllVdy Lane, Seven 

mu*, aiko dflial 

A* METAL Cutting Lathe 166 .00-. Taig. I504S 
Proctor, Iwtuitry, C*Uf. 91 746 

SMALL FOUNDRY Furnace*. Supplier, Free liter*- 
lure. Pyramid Pruductt. 3736 Sr; nth 7th Avenue, 
Ptiuurii, Arizona 86041. 

~ LATHE CJ total |1.0D. WOOdWbNtkhg |1.DD, Shop 
Supplies $.1.00. Campbell, 1424 Barclay, Springfield, 
OH 45505 

STAINLESS STEEL Wood, machine, tapping Screws, 
Ml to, washar*. boil nail*. -Free 12 page price sheet. 
Fast-rning Products, Bo* 151 H, Cheitennam, PA 19012 

“ COMPLETE UNI W high” - quaiRy! Ipw4>lctd 
CUTTING. TOOLS, HOLDING FIXTURES^ PRECISION 
INSTRUMENTS, METAL CUTTING LATHES, DRILL 
PRESSES, MILLING MACHINES. BANDSAWS AND 
MUCH. MUCH, WORE. Moil itomi delivered tree. 
Send $1 for 116 page 1979 catalog, .retundabla with 
first order. KAEAC0 TOOLS, IRC., P.D. Box >43, 
Sterling Heights, Mich. 40Q7B 

" UhDSAW BLADES, Carbide Tipped Saws, Any sire, 
Free IHaretore. King Saw, 6641 Tidewater Drive, 
Norfo lk, Vi. 235D9 

HDD CATALDBg Llilad and described SnurctS far 
iveryfolng Imaginable. $3.00. Masteries, Box 
2441 3 A, Oakland, CA 94623. 

Bench. top Milling Mach in a Plans. Fixture or Knee 
type IS .00 each. DaetingS/HIt* available, must rated 
Pattern making Booklet free with Order. Smflh, 26965 
Cairartia, Miss inn Vlejp, California 92691 



BLACKSMITH & FOUNDRY 
SUPPLIES 



RIGGER. More Powerful Muscle*— Faster!! Must. 
Famous Mustla-Cours* In wprldl! Free Bbc-kletll 
UMvfiflal-e, Bur 6694, Detrorf, MjcCigan 4B240 

MHT WET or ElERCIIE "~uirti I you read" M Qal-' 
ting InlC Shajtol!“ |2.50, Shape-Op, Rt. 2, Box 31, 
New mthfftohd, wile. S4D17 

PNT5ICAL fifoass Newsletter, Dept 40 PO l3i, 
Wntifit aprfog*, llli mia 6 0556, Introducto ry cr*py, 

POWERFUL Body Fait! CnurintHdl FrAa Irilonii^ 
lion, American Pcwerhnuse, Box 66 7£, Minneapolis, 



coal Forge* for ga*i — anvkl*. mvil benches, 
hammers, tongs, all blacksmith SuppliC*. Order your 
Mankel catalog — *1.0Q — refunded Ml first 
order. Manfcal Blacksmifo Shop. 7636 CiflrHHIlburg 
Road. Cainonsburg, Miebkgan 4931? 



ENERGY SAVING 



Energy Meiers, free trie Gas. water. Phone, etc. 
Many very frank Survival PuhHcatlan*. Brochure 2S£- 
ConiumertroJiic*, Box 475PM, Alamogordo, NM 
U»C. 

AACHITECT5 GUIDE ID ENERGY "'CONSERVATION. 

Illustrated $4.75. Architectural Publ leal Ions, 4090 



CUT OIL BILL 30% — Send JS.M to: Fuel 
Alfotipfot, P.D. Boa 966, Schenectady, Now fork 
12991 

ENfiGV Saving Electronic CuittDts i» Miiimlie 
Etiieiency of water Neater*. Heating and Cooling 
$ytlems, informal | on $2.90. Csuntr> Electronic: 
Supply, Box 34. Weil Davenport, flew fork 13B60. 



FREE Nome foiulitlon. Bend $2.DD. labfon*ki, 154. 
CFPQ SOW, 6w 2fl», Belleville, Cwwli. Km PRO. 

WIND GENERATORS 1 2D Vbltl 4, ID. k to HlhkWtRl 

« Ad, Direct Drive, info. Packel $2.00. Da koto 
And Sun, Ltd., P.O, Box 1761 F. Aberdeen, 
SD 574D1 



SOLAR & ALTERNATE ENERGY 



Solar fool Healer Plan*. $4-95. Sotorcom 
Enterprise*, flax 266. Bililtl, Illinois Mill. 

TEMPERATURE CONTROLLER far Solar Heaters. 
Wfi'to; Solar. 150 Mena ha n, Fort Wail on Beech, 
Florida 37546 

"WATER Storage Tenks^Ufo Tine Flbarelast - 100 
Sallon to 6000 Calinn Capacity 1 *. Write: Bali 3. 
Itockton, 111. 61072. 



SOLAR COLLECTOR Plan*, Ea*y 10 Build $9.00, 
Earth Dwell mgs. Bax 224, Iforthampton, Ma*;. 91060 

IMAGING Wood Healer— Automatic Farced Alt— 
HkitS Entire Home-? MudefS I rum $249.00 Writes 
Don 3, ftockton. Illinois 61072. 

SUN TRACKING SDL Aft GOLLlCTDRI World'* Moil 

E'Flicient System. Send for Pton*/Pirlj/Cemp!efo 
unit*. RdS* solar System*. Medina, Washington 

mm 

“LASER: HEATINQ." Fr*a dalall* and a tmplt 
diajiram. Write; UA. P.O. Bbk 662. Staten Island, 
N,y! 10314. 

tflUUI HEATING CATALOt — SHOWS full line ef 
ini dr healing components. Install solar beat your- 
self end order all miLerial* from one Source, by 
mail. Send $2.D0 for catalog and brie* 11*1. Solar 
CumpbnaniS Division, P.O. Bdi 237, Manchester, NH 
03105. 

SOL Aft EGUIFMEHT CATALOG. Product descrlptisrl* 
n\iw price* $l,w EXTERNAL ENEftGT. BM 543, 
Twnpe, Arfiana B52B1. 

Savon i us WINDMILL System PtovlrJB-V Electricity! 
[toy tfoivstrucltoh! Complete Plan* $6.00 Aca, Bex 
35BA, Station D, Toronto. Onlarto M6P 3J9. 



COMPUTER ANALYSIS 01 Optimum SOLAR -laat- 
ing/hol water app licet ion tor yuur locatfon, building 
orientellon, etc. Free hrochura! Solar Enilnaerkne, 

n.n f.r.R 3 ."i'f-r rV'jvd . M.i rrl.tr, d 2 'J 855 

SOLAR POOL HEATEA. Complete Kit. I ns La N In W 
Day. ffo Solder, no Cement. $200 - $250. Free 
Brochure. Radiant Pool*. P.O, Bent 464. Galesburg. 
Mkh. 43053 



HOME CRAFTSMAN 



EXOTIC Lumber from A$h !o iebrewond, flrodiure 

S I. 09. HardwopGE, 2119 Goodrich , Austin, lesas 
B7Q4 

WORLD'S LARGEST CATALOG! Three pcuiiffs. B32 
Page*, Every Tool, Supply, Machine, imaginable, 
$5 DU Relu rudah I e . McKilllgart. PM579, Johnson Clly, 
N.V. 13J9D 



DUTCH BARN Spice Cabinet Plan*. EaiUy Bui it. 
$2.00. Hex Decal included. Country Cratler*, Box 
2M-PM. Audubon, New itrtey DD106 

" CHOICE HARDWOOD LUMBER: Cherry, Oak, Maple; 
Special Size*; Standard Packages; Free I nto rrnali Qrtj 
We dners, 4379 Soulh Short Drive, Erie, PA 16511 

PATIO rUOTU PUKS — kfood. Cvtiplete instruc 
tiems, $2,00. Pen* Enlerp rises, Box 5H Joliet, II 

tiw 

CATALOG fULLSlif FUR NITURE PtAHS ’ $1.00, 
Reluifofo with firjl order. Traditional, Early Amati- 
can, over 150! furniture Designs 1425 Sherman, 
Oejrt . CP-T9, EvAm ton, Illinois 6020 1. 

SANDBLASTER Plans, Easy with BftUC foci* and 
Scrapyard Material*. Send $3.00 m,q. to: Bu 1995, 
Warren, DhlC 44464. 



LEATHER; Sewing Machine Walking Feet Portable 
Commercial Unit for Home use; Send $1,50 and SASE 
for Picture* and Price LI at. Distributor'*, 5343 Dorr, 
Toledo , Ohio 43615 

WOOD - Domestic end Imported Herdwood*! 4000 
Itemij Clock, musical instrument kits. Tools , , , 
discount prices! Hard to-iind hardware . 152 Page 
Catalog. 63C. Craftsman, Depl, AX»59, 2729 Mary, 
Chicaga, Illinois 606(18 

UNFINISHED Picture Frame Moulding. Factory 
ctose-oui. 60% Discount 2D0 style*, write; Jap*, 
IBB-Pf Seventh North, Ho pkins, Mkninaola 55943. 

WOOOCftAfT Catalogs KHi — Wooden Wheel*— Etc,. 
50 c. Larson Wood Mlfg., Hayward, Minciesnli 56*49 

cataldg or im woddln toy paiterni, toy 
making supplies, books. $1.00 refundable. iLovs-Hullt 
Toys. Ben 5459-T-5, Talic-c City, California 93730 



AMAZING Pole- Climbing ELEVATOR, D-efie* Gravity, 
Today? WONDER TO Vi Tomorrow'* Workhorte. MTI- 
TEAY, Action, Fun. E-Z PLANS |USt $9.00, Cal 
H enley, Boa 3310PM, Hiwnlx, AZ t5Q66. 

ta$ 



Wirv^ 




HOME CRAFTSMAN 

{ClntihWi fnun prtCidlrtg pagef 



WOODWORKERS! . . . 5S*e S $ on Flan?. Nationally 
circulated publication natures over ?o plan* per 
rear. Early American, Shaker, Contemporary furni- 
ture, clocks, tort. jigs. Income ideas, $7.09 brings B 
issues per ^ear. Woodworker's Jon mil. Dept. 5-1 C5. 
Sunset Lane. WacHinptcn Depot. Ct. DC 794. 

at hole plans, fun sin/ 54, w, Oiiutr furniture 
plan*. brxbor#, 5 «e and 25 f. William? Fjjie 
fuznilur* Dejlfiner, P,C. Be* 66W r ftawpcrt News, 
Vt, 23696 



01 Bf Cradle Pattern S3. CO. Justice, 1112 So. R, 

Fort Smith. Afl 729(11 

~FBE£f EJtflHC VEHEEJt SAMPLE plus llluMratefl 
supply catalog with simplified Instructions! Loam 
how 1o create beautifully ufinnnred furniture quick- 
ly, easily! exert lc veneers, inlays, supplies. Hurry! 
Marian. P91M94, 1 S23 Bard Blown Road, Louisville, 
Kenlocky S02M. 

TU7 TR9LUT — Wood RspNca Flans. Information 
fit refundable, Crisscross, Box 324M. Wayne. K J, 
07470 __ 

MEW. OVER U PATTERNS, Sure $1 1 1 leg Wooden 
tirts. Novell 1 a $, Figs "'Shop Secret?/ 1 jS.OO Port* 
paid. Accent? In Fine, 374 Boston, rcpsfiHd, Mass, 
&19S3 

craftsman, woodworkers, do-li-yourielftis. Plans 
eve I lamp ter eiclting new spare-saver?, bdHi-lM, 
furniture.. decor pieces. Send f 1 .00 Iflr brochure. 
COHCEPTt, Inc., M 4$, Clifton, H. J. 07011. 

JLDACAH. Neal, Economical Way to Store Small 
Parts cm Fegboard Utilizing Empty Cans, Free 
dolailf. Pierce Products. Box 605. Marathon. Fl. 
MOW 



FREE! Summer catalog of outdoor furniture 

B rejects. Custom Built Picnic Tables, Riverside 
rive, OidensborE, Hi 13669 



]Y JMTennx INSTALLATION: £tep-by-rtep Irt plain 
English. How Id deal wltli Installers of do-il* 
yourself, booklet. JI M, Antenna Mali Inc., 28 East 
St., Ips wich, M> £J93S_ 

" ELECTBCIPUTIMC. Complete amateur's textbook. 
All melals Electroplate metal Uc/nonmeulitc items 
£9.55. Details fr#o. Tropic. Box 95-P3, Palm Bay, Fla. 
gtos. 

W 00 PEN 5 TO Ft AGE DU4LDIHC. Complete Plans and 
Materials List. 10 r YL 10' * Height to lit you, £4.95. 
fiarnss Products, P.O. Box 721, Kalamazoo, Ml. 
40005 



COLOR T.V. A DIUSTMEHT? ! — EUY I! Absolutely fl& 
Risk - Send S3. 55. Consumers T.V. Guide, P.O. B&< 
1 L2. Ba ytdn, DH 45420 

GROW BEAUTIFUL P LAHTI. Mato* Sslf-Wlttrlni 
Planters from plastic bottles. Patent Penning, hot 
lot resale. Send S3 ,00 lor easy Instructions, William 
Heaney. 3M31 Irwin ltd.. Barstsw. CA. 92311. 

BROKER REVEALS TRADE SECRETS £4v4 £1,000' S 
selling yout own tome. Step step procedures 
S3. 50 Puslpsid, Pompano Press, Uox S935-M, 
Pompae-p Beach, Florida 33M4 

BU'LD — Tour Own Putting: Green At Hem# For 
Less then Jioo.oo — Ssnd tsoo — F#r sketches 
Finn instructions to: lack Dennis, 2717 Vandenbnrg, 
Ave,. Lake Charl es , LA, TjjBgl 

" HDW To nuke custom fitted RV Beddinjr. DelsMi: 
Send stamced envtiopo. Paquette, 13689 Garber, 
Antte, California 81331 

“HOW To HOUSE Train Your Dog.” Booklet £2.0 U. 
K-9 Publications, Bp? 909, Jones, Oklahoma 73049' 



TDl PATTERNS, Gift;, Novelties, Action Windmills, 
pin? "Make Money Jig Sawing". Gnfy S3.0G Prepaid 
1st. Class, Masters ratt 55M, P.O. Box 631. Perk 
Ridge, ill woes 

RWL TABLE plane and klb. Spec I licil Ion's, 
description?, 3-v|jw drawing, prices, informal ion 
31.90. There rait, Box 0151. Erie. Pa. 16MS 

CYPRESS Clocks Divd Table KitL Fret Lllervtnra. 
B. Mirtle, 6192 Plp« Rd. r Bartow, Florida 33B3P 

HOMEUWHEJl — SAVE MONET f SAVE EHIHGTP 
Free Detail Jl WPC, box 572, PM-L W a Ilham, Ma». 

<mw ___[ 

FL 0 O& * SUPS CONTROL 

FLOOD Cdfitaols, Stop Overflow Iran 

Slnkj/Tflllati. Sink Control and Instructions £6.00. 
Surti A Flood Control, Box 171, Fairfax Station, 
Virginia 22039 ' 

LQQ CABINS & “A” FRAMES 



A. FRAME 1,136 S4- Feat. Fat 2.909.M, Plana 
33.50, Wrlte= A-Frame, Bax 1777, Riverton, Wyo. 
0 JW 1 _ _ 

NATURAL STONE HOUSE. Grther Rocks Free, 
BliHd FuTI-Siie Name dr Cottage — wMliout Ixptrl- 
eocel Guarantied. "HOUSi OF STONE" Manual, 35. 
SloniftPUSt, B91S, SNeet, Idaho 43970 



HOME BUILDING & 
REMODELING 



^ KITCHEN PLANKING - Handsomely illustrated 

Gu>de la Planning: or Remodeling Kitchens end 
Bathroom la presented m Fall Cal&r, includes 
Lav nut Grid Sheet, Cabinet Sires and Styles, and 
ileP'by-lt*p Instil I Itton instruct lens. Pricer $.50. 
Haas Cabinet Compeny, Post Office Bex f-2, 
Saiiflrshurg, Indiana 47172 

build TOUR own (NELL NOME. Saw Thousand^ 
fm Petillt, Cwa Built WE kfarta y, Kr 4 Z 07 i 

BUILD TOUH OWN BEAUTIFUL FIREPLACE! REMOD- 
ELING CONTRACTOR TELLS ALL. FREE DETAILS* 
BOTCH'S, 11G TEXAS, WOODWARD, OKLAHOMA 71401 

nriMATlDH 14 Light Canslruction. Know ynil 
Bulldinjt CUJI 1 . 17.95, P.O, Uqi 47-B. Ohrchwosa, Wt 
54117 



BUILD yeur own SCRAP HOUSE. Single family end 
Vacation Homes. Primarily Uthhipng Scrap Matcr.aii. 
Plan* Available. Sand 33-50 tO; SCRAP HOUSE 
COMPANY 0 1979,. 545- IQflth N.E. fVti-H. Bellevue, 
wft saacw * 

FLAGSTONE tggr HOuSe 01 Fireplace Cnmplflr 

On tii is — (asy mstructicni^Send tS.oo fiigslone. 
Box 1952, Anderson, Indiana 46014 

PLASTICS 



CA3TOLITE Pours like water, hardens Ilka glua 
without heat. Cryitai clear. CQlort, Emheddine, coat- 
ing poiilbiUcici urailmlteds fur industry, taborab^ 
'ins. craft work and gifts. Reproduce your designs 
with a variety el mold materials. Profitable, l«Jus- 
t rated Manual Catalog £l,DD GASTDUTE, Depl. 
7SE/PM, Bor 391 h Woo&locfc, II. 60098. 



00 iT YOURSELF 



PROJECTION TV . , , Convert your TV to project 7 
Foot picture.. Results equal 10 32,500 projector., 
Total cost Late than 320,00 ,. Pun* X LENS 
315,09.. Uiustnltrf loformatlon l*E| r , MacrecomUn-, 



enerot Saving Rians. Water Wheels, Windmill's, 
Claclrlc Cars, Heme Power Plants, Free inf#., plans 
list. GDodman Associates-, 4 Berry vl lie Pike, Summit 
Pelot^WV 25446-_ _ _ 

WQQD4TOVI KIT1 — plans — accessories.. Details 
51.00. Sherwetjd Stove Mlg„ 75D Hortfi Main. Cedar 
City, Utah 84720 



GUIDE Tn £uccessrul Swimming Pool Mamte- 
hBWe — - 33,00. Pools, Box 99, Horthbcrq, Mass. 
01532 

CONVERT Cellar clsiet Into H c«. ft, freetar! 
La-ger sliei aveirable. A^v-mble pm. Fab ref rigs rat- 
ing erruifiniEnl for facto ry-direcl savin cs, write for 
free literature. Uluctraird plan? and installation 
manual available - $5.00. VmvM.C. Koid-Konnect. 
OBpt, P, Ben 3 toe, P rinceton. N.J. OB540. 

CHiMNIT Cidiiiin-g from Enside Avoid haiardooi 
climbing, Ub-lt-youriell. Brushes, fiberglass reds, 
accessories. CalalOti 500- Chimney Care. P.(J, Be? 
42B2, Caventflsh, vsrment 05142 

telephone!. Equipment, all typei Enciudinc 
Modular, Gain log 50c. Box 11470, San Diego, 
ClUfornia 92112. 

UPHOLSTER LHG supplies, Teals, cane, msTruc" 
tipn Jinoki Free Cilalru. Ilm Dandy Sales, Box 
30377. Cincinnati, Ohio 45730 

KILL TIB MITES yOUBJELF, Save 40% Exlsrmlni 
ter Rcvesli how, |3.95. Sherman, 7R7 llpyce Rd„ 
Brtdgcvllhr, Pa. ISOb. 

1UILD Tour own Nuclear fallout shelter st lew 
cost. Send S 10.00 lo: P 0. Bex tA41, Texarkana, 
Texn 75501 



UHfgUI BARN BLUEPRINTS, GarBgl-Wortttiapi, 

Horrras. Brochure 31. 00 [H e f undab lei. Ashland Barns, 
R2, Bw 437, Gilbert, AZ I5J34. 

WATER HD Plans by Fighhlmal Drafisman. 
Easy to LMtlid with minimal taels, 12.00. men 
Creations, Box 243-A, Marcus, Wsthlngtan 99131 

ASTHMA ALLERGlESi Rtlpintdry problem*? Coo- 
earned about Hr ^bllutiOri? Ctl relief, build air 
mtratlnn unit, live, 3200-14 50, Plana (3.93, 
Kits available. E capon ft, Dox 7364, Desert Station, 
Mess. Arizona B520B 

Fill 9WH JEMtt — - Liam hgw is turn Hire 
Jeans Into that warn "Faded" Look. Band $3-00 lo* 
Small Beaks Jut,. Box Bl. GibSbnla, PA 13044 

tAVE MONET, lly ydar awn concrete Block with 
Eb a cenco Block Spicinc Tool. . Free Beeklel. 
Dencb, Bai 173, aialaska, Wiscon sin Ml» 

SOLAR Waler neater. Build your own t Le$| 
than $300. Irslruclluns, Drawings. 29 Pages. 
$3,95. PMSH Enterprises. Box JJjTi, JackiwnfHa, 
Florida 32217 



REPRODUCTION MOLDS 



MOLDS For Ornamental Concrete Products. Catalog 
900 F id erg las j Mold! $2.00. Plycrali Maid Co., Elk 
Rapids, MM. 49629. 



ARTS & CRAFTS 



MAKE Figurines, Plaquts. candies, lawn uma- 
fnenla, Maids, piaster? reft kits, liquid rubber. 
Sample and cetAiacne 25<. Wee ley Company, Bax 29, 
Peoria, Illinois Glb5Q. 

m iettihB stirtrf kn stained mm 1 ' 504. 

WHHIitmaff. Bdr SDfiST, HenDvCr, Man. 02339- 

s taihed class CaiRioe.p, Toms, Supplies, Books. 
3and 6O4, 5ay lei? rafts, 171 Main Street, fly*ck, N.T. 



FIGURINES, Ready to ralar. New Railroad $uti|ects. 
Sand IOC Brochure. DorOtll Studio, 1 70 N_ Lombard 
Ava., mp4, P, Oak Parti, III. 60302 

HATCHES VSED BUILDING ITNIlUi CAME TABLE, 

Jaslruclic-ns 12, DD. leisure Time, P.D. Box 642, 
Paint Clear, Ale. 34564 



CARTOONING, COMMERCIAL ARTS, 
& SIGN PAINTING 



MODERN Cartooning tauaht by mall. Write for free 
brochure. Carteenersma — Box 263-1 E. Branford, 

Conn, 06405. 



33 LESSON cartooning course, Cartoonist 1 * Maga- 
zine, bath 33,00. Hartman, B4* 39367, Lincoln, 
Nebr. 69503, 



SIGN PiintlJlf— Easy method. Free catalogue- 
Keufmtnn Company. Cahtertawn, Missouri 65023 

MODELS — CARS — SHI PS— 
TRAINS PLANES ETC. 



RAniO cd n TIROL! Airplanes, Boats, Mali copters, 
Supplies, Big Discount Catalog— f3.00 Reiundabla. 
Modelers Supply, Bax 7105, Montgomery, AL 36107 

” MILITMV Models Bid Mlnfitiiras, Frae Uit. 
Krause, P.O, 60? 4D0, Oak Pores! , ILL 60452 



CIVIL WAR Model CANNON plans. Cntaloc free. 
Writ, Green. PM5, Uai B92, Sballmtr, Fla. 32379 

MpDfL RIRPUWI - Hull Cfttlof. Sl| 

Manulacturlng Co., Inc., Mgnlrzuma, I A 39171 

■HIT MODEL Kits, Rians. Fittings from our *wn 
Workshop. Big Illustrated Catalog.. 31. DO- Biue jacket 
£!■! pc rafters. 5DV WBter Street, $Dulii Nnnvafk, CT 
06S54 

AMAZIHD ANIMAL POWERED MODEL AIRPLANE! 

Simple it, Suim Full scale Plans. 32.00. Really Piles. 
Barkleys. Box 6341, Orlando, Florida 32953 



KITES, GAMES, PUZZLES, 
NOVELTIES 



SHOOT CRAP3. Play Poker with our fantastic new 
combination poker, dice, card deck. Mall $3.00 to: 
KPAPCAHQS, 0 qx 954, Saugus, Massachusetts 01906 



MAGIC TRICKS r JOKES, 
VENTRILOQUISM 



FAIULDUS MA£IC Catalog Mp. $am< bay service, 
na substitute a. Fabulous Magic, 3319 E, Gfisrleston, 
Lai Vegal, Nevada 69104 

lip a Three Inch Telephone Book In Two with 
Ease. Secret Revealed. No more than Normal 
strength, hocejeery. Science ncl Muscle. 35.90. 
Stark, p.p. Box 127 , Clarksburg, California 95612. 

VENTRILOQUISM /PuopeltJ Catalog $1.00 (Rlfund- 
abla). Miner, flox 120PM, Littleton, Colorado SOHO. 

FREE! World's. - Leading — Novelty ~CAtahjgr 1690 
Jokes, Tricks. Science, Sports, Hobbles. 
irtifijon-Smllh, C-10, Ml. Clemens. Mich, 46043 

HORBIES & COLLECTIONS 



old Time Miniature £di rfier Molds, free Catalog, 
Castings, 43 Turnbull, HlghianU Park, I lllnel a ODD35 

MINIATURE Rotary Trammlislart CompoeenlS, 
Ctulchei, Couplings, Un\ versa Is- -over 2900 avail- 
able. Send far Users Guide and Engl nearing specifi- 
cations Chart $1 00. AALE Fquipnimt, New Preston, 
Ct, 06777 

CEKLICT Military Mn rials. U*t 30J. V6fHd j Bn 
367PM, Baldwin, N.V, U51D, 

MINIATURE Dpi Hi oules WU L Firnilurv. ■««- 
lories catalog - 11, 00, iftelunflable.) Noel 

Distributing Crafts, 111 city. Olyphant, Pen no. 
1S447 



AQUARIUM SUPPLIES 



UNDERWATER WORLD, . , , . Aquarium Basics 

Explained. $3. Aquaria, Box 273, Mount Joy, 
Pennsylvania 17352. 



DECALS, EMBLEMS, PATCHES 



WWLI Pnlchei — Army, A.F., ETC Pacific, cthar*. 
Lilt 394. Kvyslone Palchcb, Box 2726, PbUadelphla, 
T9 120 

CUSTOM Designed embroidered Emblems, No Mini- 
mum, Fret; Catalog. Southern Emblem, Bex 6 PM, 
Toast. Nerlfi Carolina 27049. 



ANTIQUES, RELICS, INDIAN 
GOODS Sl CUR JOS 



INDIAN Be I lex. List 26(. Arrowhead*. $5.00 doz. 
Folsom 3 19. 00 each. C. Seer I vt, Deerfield, Mfl 64741 

3ELLINR Eleven British /Am mean Newspapers 

il769'S’1879'i) 369,99. Pay wtien received. 

“Vrsterday'i News'', 43 Dundonald Bead. Cblwyn 
Bay. teglaed LLI9 7lSE 



(CaaUn-uad an nart Rtgi} 
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STAMP COLLECTING 



307 DIFFERENT Worldwide. including mysterious 
Mcnec RuUl*, Gfenadl, Fa$c InatFrtfl ml mils, 
birds, flowm - all only 25fc. Other ortilin* approv- 
als sntiosed, fiuy some or none: return balance, 
tancal service anytime. Keep 20/ Slarnps rajjard- 
loas. WE&ley Company, 3322 Jv, Dept. El, Anderson, 
m 46012, _ 



H DIFFERENT Old U.S. 
Winchester Stamps, BOX 
44007. 



Revenue Stamps 11,00. 
3592, Mansfield, Ohio 



FREE1 Big Bargain Cfttaloe—NE w Edition fl*«M 
thousand* ol Bargains including U.S. G E N fi, 
stamps, Packets, Album*, ACCIMOrti* and , SuppNdS. 
Alw Fine Stamps from auf approval Servlet wrhiclj 
You may Return without Purchases and cental 
Service it any tlsne. jnmeslown Slamp, Dipt. E$9PM, 

Jama rtOwn, NT H70l 

KMHY! Appro villi Regardless catalogue! Kloiter, 
41E4 Bind 51. , iw Ple gd . Calif. 92 1P 5. 

TEN iiraal fra*. HHinvtli- WB Slaiirps, PH, 

Wilkes Barrs, Pennsylvania^ 10703 

M ptFTEKEHT U-5, Slarr.pE. Includes 1^3 Ben 
stamp Of Occupied Hattons Only 25t ^fprortl* 
Inch, toad, Wlllitl Company, Bd* 338'M, YorktoWh 
Haight*, N.T. 1U59B- 



~ U.S. garwinx ibo d iff d rent cammemdratlvet, 
il tMJ with beautiful worldwide approvals. Stamp 
center, Bw 37, Itamtebuni, Maine 4«4 3. 

nuirtTAKiNQ Biiutilul. W Different mini Monaco 
pictorials commemorative* only 51,50 with mini 
complete sal approvals, Pagoda, Bo* l32P f Stdriey, 

Ohio 45365. 

HUBERT f. HENHEDY - MARTIN L1ITH1* NINE - 
Newest US Commemorallve Stamps an Lovely 
Cac tinted, Official First Day Covers. BQC eicb or 
bain Ipr SI. R,M. WALSH, SO* 3MB, mUHQE, 

M.T. 1DT07 

HMD Onhr l DC for nice collection ol U.S. Stamps 
Including S5--DQ laid i and tcaree mint Sip** Souve- 
nir sheet. Attractive price Mil* ol ether bewtjjll 
stamp i arid collector* supplies slio Included, Myitlc 
SUmp*, Dflpt. SS-1, Camden, Hew York 11316. 

UO DIFFERENT StinpL |3.M. smith, SQM iNKlta 
Callage Stellar, Taxi* 77040. 



tiHELE STAMPS H a rd up. Mounted In book*. 
trust stamp COMPANY, P.O. BO* 104-P, Jam sloe. 
Now folk 11 436. 

WOW! no a. I Ditferont Germany lot. tommemar.i- 
tives. Airmails, High Values, Big Call lag. Bargain 
Utttr AliO, Fme Stirmn Irom our Approval Service 
ivhich You may Return without Purabut* and Can: a l 
Service it any time. Jamestown Stamp. Dept. A59PM, 

JsmeKown, HT 1470L _ 

~ BMPftitt ' CDLLECTI0M7 Ml nt Condrl lr,n H 17364 
Emergency "A" Bwklatl, free Detail!. Gilbert 
litaeprllts, §H 1 302P, W kilt nburg, Arlan* 8535B. 

UjM. 4 Mint Sett $1,001 Approval*. Cordon 
Diviluit, Conlppco dk, New Hemp. 03229 

FREE Worldwide jacket. Penny approval I, FfOtllcb, 
Bor 412--A., Morton Grovd, III- SOD 53. 

Fill ilurpriM cel lection imI with approveli. 
Gould, 1704 Union. San Francisco 54173 . 

2 Gooioob tUttRC * ISO courtrlM - 24 each, 
Bolden, 0a* 4176. 6*llborn 461M 

» DIFFERENT Old U.L betwten 1M1 end 1490 " 

I t do, Ed apinh. 423 snaps rd, Maniffafd, Chin 

4M 7. _ 

TV* And - Thru* Celt Approvili. The Salt. M + 
Person. BOi 1G3, Tampie City, Ca. 917AO. 

VO VEUI Old. TUtean drtlarent Umlid Slates, 
over Itlty yean old- 3^ With ippruvitS. JIRon, BOX 
Sll-p,, NflW fion'irllr. Henv York 1DB04. 

— M nlFf EVENT U .S. Stamps [ Only 104, Includn 0f4 
i hum, Commemorative*, High Veluei, AlrmalU. plus 
bard to git 51,00 alimpv (Adults Only.) CoHith, 
w-1, am in them, hew Ha mpiiii™ 03S7A. 

21 DIFFERENT Unuud Mainland Chine 2S( wllh 
Awrovali. fted A Llly'l, 2031 h. Monitor Av*„ 
Chkeao, ill W634. 

' BRITISH empire lOD Diflarant 2AC. Approvali. 
Mokwa. ill S. Baybronli, Palatine, IL 6DQ67 

«UB UR af nvar iOD Unuurttd Vtampa Only 
ICC- CnnlilnS New lt*ue*, AUa, Seuth Sets, AlrtcJ. 
etc. (Adulli Only). LlttlEton Stamps, EX. I, Lltlluton, 
Now jlimpthlri 03S11. 

IS CQLCVFUL Stamp* front Creeea, 15( Approvals. 
Pj^yis, Bax 413, S eymeur, Conn. 04443 
FREE world wide sump* win Approval*. 
Mijpflan*, Box 41 ?W, Sale* burg, Michigan WM9 
SPECIAL 2S Mint. 2S(. Approvals. T'lCTP'.i'Ji!., Doj 
23337, fflehavpad, Virgin ia 23260.^ 

M4 HIMW YAI IDO jktlVllI plus wnrldrrld* 
appnovsls, Catft, Snaw'* Stamp*, &&i 277, Otein 
Park, Mama (M063. 

70,000 DiRirami )i.so par wtk Friw details I 
nan I e. 5329 so. mi imro. Chicago, mmol* 60632 

FlEEi 32 Pag# United Slataii tnd United Nation* 
Pride Lilt. Shelron, HCr 6L0S47C, Na-llh Miami, Fli. 
33141. 

fttt CotAEO Animal Sit. Appro Vt It Includad. 
AlpauEhca, Bos 221. M:ghbiid^e. NJ. CUJ20 

ana popular mfchanjcs 



U.S. BARUIH5! Old Hl£Hsr vs lues with defer Is, 
Great approvals, great stvlngsl Truly different. 
Adults only, ftlvertown. Dipt 152PB, Ad*, Michigan 
49301. 

ILLUSTRATED United State* Price Lilt. $2.W 
Deductible First Order. Phoenix, 38 Morris, 

Morristown, HJ CW9W 

FREE Bkert*nnlil Souvenir Sheet Wsrth Over 
*2 00 with LOD Dlfferant Worldwide— 250 
Auprovil*. T&rhiil Philatelies, Siler City, North 

Carolina 27344 

» U.S, 25<. With ApprOVll*, Happy, BOX 134, 

Spring Vile. ME tMOB3- 

^ FREE cinadlan with appruvalt. SUmps Unllmilrt r 
Bor 2235, Kalema»0,_Michiigan 49003. 

PLATE BLOCKS. $x Difleront « Dniy J1 00 FREE 
WHOLESALE PRICELIST. AMP0CO, BOX 20OG4P r SI. 

Louli, MIIHHirl G313E 

■’INVERTED EBRM" + 1W Diffarant United 
States, 35$ wllb Approval*. Belmoni Stamps, 

Washington., D.C. 2& 01S 

U.S. MINT Specials! Flos' Set campieie $2 DQi 1936 
Amy-Havy complelo fj.’Du. Free Lfit. 9 e trt>h.j r 2601 

Avia oi ’ L U", Braaktyn, H.Y. U2g 

AN unusual U.S. ADjirri-ul Serv-ce. Shfirmar, Box 

153S5G, Pblldfilphia, Pa^^lL 

LOW ;:M'.Pd lo.-eifin approvul* with *ens.itisnal 
ten Stt bonus. Only 10$, PFS Stems*. BOX 26, 

Franiont, Michigan 43412 

FREE 51 amp Packcl Wilti Approvals isles, Bok 

3947-0, Holly wMd, Florida 330SO 

UNITED STATES - 10 Different Flag stamps 15$. 
Approvals. Blachman. Bax 147, Hpmacrest, Brooklyn, 

h,Y. 11229. 

DEAUTIFUL WORLD COLLECTION, Over 125 differ- 
enff Including colorFiil Airmails- Animus, Art, High 
Value*, Space, sport*. Ship*, 3D Spectacular! Value 
jio.M. Only Jl.WJ. Llmrt one cpllettion. Approval*. 
Gordon 0. Girling, BPX 14», HDm*ite*S h Florin* 

33U30._ 

tlf {Mfftrfrtt Worldwide, 1D$, Free Coupon ard 
Price List. Approval*. Heuser, Bax 974, Steubenville, 
Ohio 43952 

SPECTACULAR WbMd Collection — LM. Vatican 
Ghana Son Marian, U.S, Ku&Sla, Animals, Space. 
Over LmO different 1 Piu* U.S. UiUlfif, Approvali, 
GFpbOl, EKiit JJ24 P-20 r Olympia, Wishlnglpn 9KSu7 

IDO DUt* real U,1 10$, approval*, Brad lay. Boa 
3S5P, MiCIcthun, VA 33113 ' 

so afcfntina — ~~Diffiniflt. lDjT Awraviti. 

Gpbestampi, Udk B9D r Sacn, Maine 04b?Z. 

■ 'wh ui EilLrMTs. - FoTeiin Prlcaiiit and catalog 
Free! Everything Guaranteed. Schneider, Box 124U, 
Grand Rapid*, Mlcblgin 4950 1 

RUSSIAN Space CaUattion MWlUdlm souvenir 
Sheet, Sl 00, flvssian Approval*. SnedCb. Waldwlck, 

Ij. fl>483L 

$9.00 Value, IOD Diffcrenl United Stale* Commflm- 
aratlvai 11,00: Bmoh, BOX 8123. Toledo, Ohio 

4MML 

RUSSIA! Five tali 25£. Approval*. Mk'fehiih, 3445 

Quitm.in. Danvor, Cblo-rado 80212 

FREE "MONET SAVINS 1 ’ U.S Price Lilt. Scotco, 
X4455'PM5, Hollywood, Flori da alma 

FIRST Oar Cover Service — 34$ over Fi:i. 
Han'* Cover*, BOX 3&A35 M. Les Angeles, Calllnrnlt 

K»sa 

USA "Wright Brothers" First Flight Amlvar- 
sary — Nkarijue'i lain si — free! Approval* plU* 
ltil Elnnits Set*. William Onn-ms, 228 Race, 
Rivensweed. Wait Virginia 24164 

COINS, TOKENS, CURRENCY 

HONG KOHg DOLLAR Only 10$. Unci reu laird 
cupronickel dollar, Llmll One. (Adult* Only.) Plu* 
price Data, Litllntan Coins, KH-t, LiCUeCan, New 
Jlanpsruio Q35SI . 

i Old Liberty" - Heed Nlcktli Only tl.DO, ituiad 
beipre 1913. Limit 1 Sit. (Adult* Only.;, Plu* price 
list*. Littleton Cum*, HL- L, Litlletan, New 
Hampshire D3S61. 

DLR United siata* Wheat Penrili*— IQ Different 
SI. 00. Rknuiit Gain Approve 1 1. Hager* Cdini, Bdx 
2807, Spafim, Navade B943T 

BINOCULARS, TELESCOPES, 
MICROSCOPES, MAQNIFIEftS 

bin ocular specie 1 1 si, An Mika* ptepilred. Sail 
Prominent Brand*. Tplt-DpUci, iJi4 Lawrence, 
Cfilcaico, 111. 60530 

CAMERAS & EQUIPMENT 

FACE 1 1 lull riled LI2 page liblald ilia mill order 
photographic equipment and supply catalog. Fertir's 
Camera store Inc., Box 428, Cedar Feu*, ipwa bOdll 

BOOKS Ml PUBLICATIONS 

IIDhEVI Prestlg*! Plan $uccesili»l On rear. Power- 
ful Guide $3-00. Bull ness, Bax 1220, Tuba City, CA 
S5991 

FREE CITALDI, Over 1400 Publication*. Low 
Bargain Prkei. Mast Citegarfas, Flynn Publication*, 



TAXESt Pay tpp much? Save tan dollar* by pjlng 
torelgu bank account* Dr Jfur fliwq con>or«Tiafl fn 
a r. other country, Write bow lor “Tax Havens, 
Offshore- Cam panics". Send $9,14 toi Dregan 
Com pany, P.O. Bdr 38581, Dallas. Texas 75231 

FREE LIST: Low Cost Bonks. Success, Happiness, 
Sex. Aslralney, Gambling, Gilbert Enterprises, Sax 
I302P, VHtknraburg, Afizaru B5358 

CLOCK And watch repairing book*, twl*, materl- 
ails. Free catalog. North American, B ex 77-AEA, FOX 
River Grove, Illinois $4021. 



Publish rour Bocki loin our successful author*. 
Publicity, advertising beautiful book*, A.II subfect* 
Invited, S*nu for fact-lines toekiet and iree manu- 
script report, Carl tan Pre**, Dept. PMQ, 84 fifth 
Avenaa, Hew York 10411, 

IREE Book, Prophei - Elfjih Coming Before Chrlit 
Meglddo Mission, Dept. 6 3, 481 TTiprsIbn Raid. 
Rood ester, N.T, 14419, 

PUBLISHERS' DVERtTOCU, Over 4.004 bargain 
baafc*, ell subject*. Frdn cafe lag. Harr i I Ida, 98-H 
Clapboard, Danbury, Ct. 46B10 

W1UERNE1S Living! Shelter Food, - f^Tr7~MedT 
oat, Self-del* rtst, Mihlary, Books — T-lal. fascinating, 
EKtraerdinaryi Free ealsrot. Adobe Hacienda, RFD 3, 
Glendale, Ar liona 85301. 

FlTNUBp Sport*, M venture Travel, NutrWOff, 
Medicine, Profile*, Beviaw*. FREE Details or tfi 
Subscript loan. New Nor lion* Mm Lift*. Dtpt. PM, 256 
Balbfouom, las 0alO*,_Cxllfornil 95030 

GOOD Ncwi Bible : Today’s English Versiaa : Jfl.OO. 
Rridges, Rot 4413, Hollywood, Fla. 33023 

FREE 1 1 Catalog ■ Exciting backs. Contests, Puzzles. 
Sweepstake*. Bargains, Freebies. Dppartuniiy 
Publications. 4857 Trail, 5aK Lake City, Utah 84120 

DISCOVER Your Potential I THINK AND GROW RICH, 
by Nan:: lean Hill. AM Uma BlSt^ellfer! %2 . 74 plus 
5.34 postage. Also available . . . FREE ■ I lust mind 
Mailer. Ypur ahuica 333 flURUT* lelf^mprpvflmenl 
paper-backs. Act rpdny! Maunl.iinmest, HI 5, 227 
East, Ll4u horth, Drom. Ulah 

MlwD CDNTkQL! hmnis, H,v. ng. Gambling, S&ne- 
Wflting, Obit*. PacquetbaJJ, Hor srman shtp. Pc,i:iilt, 
vageto nanism. FREE Catalog] Davinport, lax 3283A 
cieiHfaia, ca 91201 

FREE! SELF-IMPROVEMENT BOOK LIST. BOOKS ON 
F&TtHULOCT Six, £A MULING. VEGETARIAN COOH- 
ERT, h4h 5E|. OCCULT AND M^E. WRITE: V SUM’S 
DlSfftlbUTtV^ SEftVluE, TSI* TIMBER LAKE fid, , 
DIPT. FMS-?l h ST, PAUL, MINNESOTA MllT 

ALCOHOL RDOK — Manrort's Praclkll btltlllir — 
Oelalled Insinuation* And Digrams For Oonstruollbg 
STILLS For Producing ALCOHOL. stJ.oo — Toi 
Tech. Dav. Enl., P.O, flax 444, We*t Havsn, 
Connaclicut D551fl_ 

“unusual" books f CatitogitB Free! iPternaiieflaT 
Imports, Box 7791PM, Atlanta, Gwrgfi 30357. 

IlSH I nnk Bbildlng for Fmlil, Nabby or I .n 
Glszinn i nd Glm Cutting M*<fi Easy S5.D0 each. 
Cneck, Cun «r Money Order. Check* payable lai 
Georg* Wjmseh. P.O. 30* 102, Wilmington. California 
90744 



PLAYS, SONGS, 
MANUSCRIPTS 



WANT Your book published? Learn haw we 
aublr-h. advert !;a P promoie. di*trthule. All subfect*. 
Free booklet PM. Vantage, 514 W. 34th Sireet. New 
York City 1DD0L. 

POEMi, SOHGAr Yeur Jcmg r>r jjarns may earn yon 
rtHmay. free Examination Ce In mb me Record*. 6434 
Sunset Ulvfl SulEfi 1221, Dept. PM. Haltywood, 
Cnllfarnfa UDD70 

SDHB WRITE 08 — Protect Year Sang*. Guarnnteed, 
OS, Canada S14.0D. G. Brbwn, 3313 W. Lloyd, 
Milwaukee, Wisconsin 5320B 



MUSIC INSTRUCTIONS 
& INSTRUMENTS 



ACC4flDtdNS - Famous Makes. 40 Model*! importer- 
InYou Prtce*. Save! Cordevo* and Hull on Style. 
Homn Trial. Trade-In*. Term*, free CatilDg*! 
Actordlw Corpora LI on, Depl. R, 5535 8elhidnt, 
Chicago. 60641 

iHflRNatlDHAL Catalog valuable la makers, 
repairers ol stringed Instrument*. Imported woods, 
part*, accessories, kit*, fine German-mad t vEoltn*, 
viola* cnllo*, banes and howl. 50hd 25e for cats- 
log. Credit Cfrtliieata wartJi 11.25 encTasad with 
eat* log, infer national Violin Comjuay, Dept. PL. 
4D26 w. BeJvcifarfl Avc.. Sa/funore, M<1. 21216. 

ACCO ASIAN Top Brand*. CordOvex, Bay Dlrecl. 
Tremindaui dllcrujnt*, Trada* accejrted, Fr*a 
hroebure PM. AccordJan-O-Nama, *74 Broadway, 
N.Y.C. 1D001 



TENOR BAHJ4 Set! Teacher; Beginner to 8olollt Iff 
SlmpJfl Step*. Send SelF-Addreiaea Slomped Envelop* 
for Del Bill. QinjoA, Box 1225, Metairfe, Loultiona 
70044. 

PlANDt, PLAYERS, PUMP ORGANS. Rebuild and 

repair. Catalog ol "How-To" booh*. 12.04 irelund- 
able]. Vestal hw, Vntal tl, (ft 136SO, 

HANDCRAFTED Litlea, Narpiiohordl, VIdHrl etc. 
NITS — Dutelmtri, Banjo*., Mandolin*, Qakhurjt 
Luthier, 51D96 Rusty Lane, Qlkhurit, Calirornila 
93644 




MUSIC INSTRUCTIONS 
& INSTRUMENTS 

[CMtilllHd trim pretedim ptfli] 



ELECTS Iff flayer Pianos. Pump Organ* Quickly- 
Inexpensively with Lee Si lent Suction Units. Write: 
Lee MuliCj P-0. to* JMF, Culver, Or. 97734 



BAMJ0 Kill Wooden Eaundto* <njn $59.50. Free 
Catalog. Stedman, Son 351, Entino, CA 913-16 

ENGLISH CONCERTINAS. Chromatic, Sam* HStH 
on Draw Jftd Press. Very tlij to learn. S3 55 by 
mail Free Literature. Oliver P, Meaitwcile, 3900 

Suieenth 5t n N,w„ Washington, O.C. 2M-11 

FORM-A-CHORP Makes Chard Learning Easy. 
Replaces all Chord Encyclopedias. for GUITAR. 
RAN JO 1 , MANDOLIN, UKULELE. Send (3,00 tDs Espial 
Putn rations, 6S32 Prosped Arte., Santee. GA 9OT71, 

Specily instrument, 

'HIT SONG!! 1 ' Haw to Write end Sell 111 "Amiilng 
Book Tells How"- send $1.00 tor Ern-Frene Enterprise, 
7516 East Main. Rt. 1, to* 395, dept. PM, 

Galliano. LA JOSS* __ 

KITsi Build dulcimers goiters, harps, Banjos, 
manddire. From $2.95. FlmttWtJ instruments from 
123.95. free catalog. 3GE5 West 13th-PM. Deliver, 
Colorado aozi 5- 

EAST TO play and make, Qua I It? dulcimers, hanjoi. 
thumb pianos, hammered dulcimer*; instruments and 
kilt HERE, INC $P, 24 5E Mail! St-, Minneapolis, 
Minnesota 55*14, 



ST1IN6S,' ACCESSORIES, SCARCE PASTS, REPAIR 
BOOKS. Catalog I5f. Strln ftMlH, Rlfton, HT 1Z471 
SB TO 50% DISCOUNT! Aft? Model* ftllttr, Amn, 
Drum, Sen jo, Dobrp! Free Cats log! Warehouse P79, 
Boa 11449, Fort Wort h, TUB 76109. 

PDF MS set ToMusicT NathviE'e MuSit Product ion s. 
Box 4400 1 -PM. Nashville, Tennessee 37204. 

p.fjfl. ll-n MUSICAL IKSTRUHWT CATALOG ■ 

12.00 - Credited on 1st Purchase America '* most 
complete source of major brand instruments and 
accessories at low, low Prices. Writ#* PHI., 
Dt(rt. PM, P.0. Boa $27, Union City, NJ. 07087 

GUITAR, Banjo, violin, Mandarin Waiting Male rials, 
Accessories, Books, Piano Tufting Kits, Catalog SOe. 
International Luthiers Supply, BOX 15444, Tulsa, Ok. 
741 U 



EDUCATION & INSTRUCTIONS 



WHO INC TRAIN INC - Basic and Advanced for 
Major PrttHStl - Arc (itickj, MIG, TEC, Gas, Pipe all 
processes. A nun-pro fif school. Accredited member 
NAFT5. Approved Ohio 70-12-0064 HT. Write for 
school bulletin emf course schedule. HOBART 
SCHOOL OF WELDING TECHNOLOGY, Box 79, Trey, 

QM 45373. 

radiesthesia, Radionics, Doming, E,8.P. 
Courses and Equipment Illustrated Gala log 31,00 
r refundable! Established 27 years, Dept, PM/R Gruee 
Copen, Hi g.hfiE-1 d, Danehill, Sussex, EftgHnd RH17 



MEMORY Sleep 'Learning. Frea Publication. DUG,. 
Bo* 437, Anaheim, CA 930$, 

AUCTION EERIHC: Great Lakes School of 

Auctioneering. 200 Milrt, Rives Junction, Mithigan 
49Z7J. Free Catalogue, 

Small engine REPAIR Learn rt fiom* for profit 
or hobby, Money-beck trial offer. Ha satesman will 
cell. Z5C Brines detail*. Modern Schools, Dept. 
PMCS-E, 4225 N. Brown Ave., Scottsdale, AZ 952 51. 

UPf IVER5ITT DEGREES ■¥ MAIL Programs! Bache- 
lors, Masters, PH. Os- . . . Free revealing de laris. 
Counseling, 0oi air^MSi Tustin, California 9263b. 

IHSTKHt MEMMT . - . MEW WAT TO REMEMBER. 

No memflriieiion. Release ""photographic" memory. 
Forget nothing! Liberates extraordinary knowledge 
la lent), E$P, Immediate results! Free n formation. 
Institute of Advanced Thinking 845PM VlaLapai, 
Pacific Pailtides, California 40272. 

baatendihg , Bar Management Home stub?. 
Han End: ne Treiring. 384 3- C Ear Fernando Road, 
Glendale. CA 41204 

DETECT ■ VL PraFe&iion. Easy home study] tree 
lietack or lapel pin, certificate future. Professional 
Investigators Framing School, Depl. CP. P.0. Box 
1890. S an Pedrt, CA M7J3 

LEA AN Asleep or awake I Records, tapes, equips 
ment! Free catalog! Drawer PM -400, RuidnSO, New 
M e vico 88345 

AUCTIONEERING; Me-ideWlT School Of 
Auctioneering, High Feint. N.G. 27263. Free Intor- 
mitlon. 

jL|UH~«UH REPAIR At I tome for profit pr ftgt*y. 
ifi.DOO Students since 1446. Apprnvcd for Veterans, 
Money-back trial offer. Ha salesmen will call, 25t 
Brings Details. Modern Gun Repair School. Depl. 
PMG, 4225 N. Brawn Av*.. Scottsdale. Arircna ISH1. 

BOOKKEEPING DR ACCOUNT THAI Tour own business 
or work for others. Easy home -study plan prepares 
you quickly, Veteran-Approved, free ''Accounting 
Career Kit." Write: Accounting School, Dept. PBC4S, 
Newport, tali fanil a 4266J. 

AUTOSUGGESTION. Sleep- learning headquarter*] 
Tapes, records, bocks, Gigantic catalog free. 
Research Association, Box 24PM, Olympia , Washington 
98501. 

UIED Cwirses! tooks! Littt Kf, Smithy 12+ 

Ksiifenraii'a ftajn til&R 



WATCH REPAIR . * . Widely used tuint helps you 
master ffvis trade at home. Free irformiNMi, 
NAWTcd, box 7 JAS'E, For River Grove. lllitwlT 
&PQZ1- _ 

VElERIMJtr ASSISTANT - fflii ft home "for Exert- 
ing animal care career, send lor Free "Career Hit." 
Hurth Amer<cen School or Animal sciences, &e(rt- 
PBC49, Newport Beach, OallfoniLa 

PRIVATE INVEST I EATIDN Career! ' Free ddatli! 
Shaw I nv til jg all on, P,0. B ox 71$, PrQvo, Utah s*sai _ 

‘ AUCTIONEER! KG - FM4 catalog, Residersl or Horae 
Study Couth. Nashville Air-ction School, lushvirie, 
TN. Mailing address - F,Q. Bo* 140, Lawrencnburg, 
TN 3 M#k 

HUE Man MOULT. Learn 1« Superyis*. MTCI, 
BDx 7117M5, Cocoa, FL 32922 

PIAJU TUNING PAYS, learned easily at homi. 
Acer eJ dec HRSC. G! Approved. NILES HtYAKT 
SCHDflLS, IRC., Dept. ?„ 363 1 StOCltOfl, Sacrament u. 
California 95123 

EETEN5IDH And p'oit- Gradual* Awards in PhilDso- 
pky, Art. Science, Boladic, Medicine Hora-Fopathy, 
Radionics and others. 3? suojecls. Curricular free 
(airmail j-i.oo reFyiidabiej. Registrar, Sussex College 
of Tpelmoiogy, High field, hanehili, Sussex. England, 

i?wmt Machine rflteifmg. a c r : f| l^ ! ^ 
Trait, Easy to learn. Free del alls, Sewing Center, 
1B7 FR, Rochelle , &* 31074 

JET-GAS TUK9IN& MecNtnk Correspondence 
Course, Eslaoiished 1957, American Jel School, 
Cepartmenf IbSA, Oarpy. Montana 59624 

UNIVERSITY PLANE Eft No Classes. Fast, Eco- 
nomical, Accredited, mEE Peveaiine deialis. 5uc- 
cesi, to* 1259DM5', Columbus, Ohio 4321 2 



EMPLOYMENT INFORMATION 



IKTHLU — NEW 2EAIAKD Want You! 50,000 
jobs, Transportation. Listings (2.00. MftICO, toi 
2069 L, la Puente 91746 

JOUflhEVMAh CREDENTIALS GRANTED LEGITIMATE! 

Write: National Craftsman Union, 210 Filth Avenue. 
Suite 1102. Hew York, NY 1DDJ0 

MART California, Hevafl? Jobs. Mall S2, — town, 
&1465. Winnemucca, Keyada S4445 

OILFIELD Wort How Available. StdlledL UHMllod. 
Nigh Pay! Detailed Booklet +3. Empkiyir.eni 
Opporluhhlies, P.o. to* 554P, Provo, Utah 34601 

""overseas Jobs —'Now Hiring? All Occupations! 
Transports Jen, Big: Pay. Coraputerijed Reports 
*2,00, Trarvnrorid, bn 40W?E, Los Angelas 40004 
CONSTRUCTION- loss to sie.45 Hovr Securing 
membership in Construction Unions, Ply Stales, us 
CitrtS, 7 Trades, 300 Large Const futllon Frrptoyeis. 
H.PP. Mimacp, Box 22 7 AS, Jackson, Miss. 39305 

JOBS ALASKA J5D.OOO + Latest information 
2.00. Obw-Part Iftd.. P.,0. Box 4901, Phoonix, 
r;iuna 85060 

TRUTH ABOUT CONSTRUCTION 'WORK' TsV ALL 
TMOES UN SAUDI ARABIA SEND 57.00 TO: XCB 
ASSOCIATES, f.O. BO* 206, BALTIMORE. UH|d «105 

MOW Tn find ■ GOOD Job. 25 Page Miftvil, +3 95. 
Hopes Unlimited. 1517D Plywood. Petal yma, C4 
44452 

ALASKA SUFERMOHEY: WWOtn — Mr n. Skil'lM, *(»■ 
skilled. Jobs Breaking. For Application mrtrrajti'On 
Send *?.{>&. World torv ices, P.0. B-u am -A. Jaelisen 
Heights, hew York 11372 

FLOHFUA * jobs. Housing, Busijveists. Ccmpiele 
imprnHtion 62-00. Trademari, Bo* 9174, Ft. 
Lau+erdale, FCoridi 33310 

’RESUMES — WRITE TOUR OWN! “inlinteUcm. 
Examples; $3.95. fidsumet, So* 567, Bergenftem, 
New jersey 07621 



EMPLOYMENT WANTED 



ARE YOU LOOKING FOR EMPLOYMENT? Try dux 

Class; ires Section! It costs only H-W P« word. 
And II you wish ip run all or part of your ad in 
Irek capital fetlers - you can do » for as Little as 
$1.40 per word additional. Act Non! Send your ad 

frv P-DPULAft UI CHARI CS. dLASHnid OEPt., IH 
WEiT 57TH STREET. HEW YORK NY 1&0t9 

HELP WANTED 



MONET B'Dktr. Excellent Opportunity SaJfS/mJir- 
aeemenl. Call Mr. Green, Twentieth Century finance. 
Toll Fret L -BOO -821 -2658 

DV ERSE AS Ernproymept . . . * L C.OflO-iS^MJO +," 
Free iftfamtati Drt! Employment international, tox 
29217AE, Indiana pons, Indiana 46229. 



FOR INVENTORS 



PATENT AHO bEVELOP Tour Invention. Registered 
Patent Agent and Licensed Professional Engineer, 
tond ftr FREE PATENT IHFqRmATIM Every Inventor 
Should Have, Richard l. Miltef 3612 WoalwDrth 
Building, Hew York, Hew York 10X17 1212} 267-5252 

INVENTORS — United Stales Patent Office 
Searches. Patent Development Engineering and 
Marketing or your Inventions, ideas with manufat- 
lurer contacts. Send Tor FREE INTENTION CEST1FL 
CATES and Invention information. Serving InvtrtaTt 
tint* 194Q. GEORGE SPECTOR, L I C E N S EO PR0FE6- 
SIONAL PATENT ENGINEER. Former U KITED STATEl 
PATENT OFFICE £U Mi REA-36 3 5 Woo! worth Building. 

ten m IB&B7 



U,S, PATENT Office Searches, 234 Broadway. Rftom 
36 1 5 , hew York LChftbF. Free invenlion eeniEcales. 

PATENT - CPPI ES tQMU IWTEUflOin — $10 jD 0 
for T«: Patent!, 16 Harniih Crescent, Wiflowdilt, 
OnUiio M2M 2CL 

INVENTORS* - Are you ready for SUCCESS? Wd can 
help! Invention, Box 834. Santa Maria, U 9345* 

ihveHtoNS: I i you have an imrentipn lor sale or 
Ireense. write far Iree booklet explaining flow vne 
can help you., Kessler Sales Corp. , C-55-F l, fremont, 
Ohio 43420 

patent Applications Compieleiy financed for 
Royally Snare, Details, forms $2.50, Patent 
Investors, Boor 749, Lawrenceville, SA 3074b 

REGISTERED PATENT ’ ATTQItHET. Mail service, 
^ppdcairers and Searches, Bex 392, Millwood, fJ.Y, 

PATEMT ATTDflHEY ~$eW« ~lflwitoa~ bj Hall. BOX 

-JL' '.revere MA o?-:s2 

ONE Of * IClad Club. The invtntore club. Box 
21164, Lansing, Michigan 449^9. Llflef Pift. Gird, 
Quartet Ey ftemoapfir and Display Convention. Send 
$12. far Annuel Dues, 

NONPROFIT Foundation ~K ? IpS iftventDn. Widest 
range of services, Free recording lormt. Free enlua- 
lioo. Affiliated ] mentors FtturdatiM, ML-B Inwa, 
Cor-urada Springs, Cp. 60909, 

AUTOMOTIVE Invention in KrtJo* Too good lor 
Detroit. A muffler without -sound or back pressure 
and never wears out. I Spent II years and $84,000 
perfecting prig irs¥entf&n, 0:*w nijs and Formulas 
crrvenng V4 to 500 fl.P. as filed and piierted. 
Mailed postpaid $5-00, ManafacturirH Rights avail- 
able, Eugene Jhterprijes, Bo* 661. Marshfield. 
Massachusetts 02050 



MR. UrvENTQN: Ameffta'a fPremoit Broke rase Firm 
offers a complete development service. For OfUU! 
write: Charles S. Prince Cd„ Inc. Empire Stale Bldg., 
Suite 3306-*, HTC 10031 

PROTECT Your tovention. flegirtered Parent 
Attorney. Many Tears E*oerienct, all fields. Very 
ReilOhable charges. Write Idr free I nfo-rtnl tian . 
Paul H. Gallagner. JOS W, Adarai. Chicago, JL 
60603 



INVENTIONS WANTED 



INVENTIONS MARKETED Cash, Royalties FREE 
invention hdi£cT!qk vERtiMcam. c«rg.e 

Specter Maeirractureis Representatives, Wwl«crire 
auiiding. New York, N.Y. 1DO07. 

hohgKOhG Factory nwdi Several New Prukictt 
Every Mania to SafJsiy liieif Oversea Buyers. Parties 
vkrly interested Hflvsehald Item!, Toyt, Games, 
Cadgels. Please send Skeleton or OcUHed Eiplirta- 
lion for Evaluation and Cash 'Royalty Furthest. If 
have an Article/ Accessory cannot Produce 
esticahy became Of Quantity. Prict. or Labour; 
Please Try us. Hangltong PlattlC £ Metal Products 
Cera party. Kwunlong, P.0, BOX S627, Hongkong. 

LEMHI .how to attar jeer ImnHbb ion sale or 
license. Free booklet Outllrt! Rroeeduri-s, royally 
rales, renw-rements . Kessler Sales Gurportlioft, C-55- 
iw, fremon!, Dhlo 4342D 

MiNDfAtlWET^fOUNG HDFEVT IONS AOVAHTEK 
INTERNATIONAL, 1 1Q0 ITTH HW, WAiHIHCTOH, DE 
7CM3S. 



REAL ESTATE & FARMS 



NEW? FREE! BJf Summer Catalog! (her 5. CM Coun- 
try properties described. Pictured! Land, Farms, 
Home-!, fluiinetsei. Recreation, Retirement buys. 
Selected beat ttououl lh* UjS.! Cher 700 offices, 44 
tt#t« At! Across America! Yuure FREE frum the 
world’s Large it! $itiqut realty, m*-., j s. Dearoorn. 
lujrt, SIM, Chicago,, IL 60 603 
“CAkADIAm Country Properties." Our 63 rd year. 
Catalogue - 9 issues $2.00. Tax Sate Service, Suite 
404-PM. S-S Bloor Street Easl, Torento, UfttariO 
M4W LBS. 

LIVE vacation Retire in Southern Utali! fish, hunt, 

came yeir-arou r*d, P^r# lirE your pwn 

spread. $29 Monthly - $695 full price. Complete 
information kit $1.00 frtJundable^. South weal, tor 
37W, Beryl, Utah 84714. 

FREE OZARKS PflCPERTY INFORMATION - PlcliiPR 
and Listings. Graven Realty, tdlPM Grand, Houston, 
Missouri BS463, (417j 467^314 



BIG , t . FREE . . , SUMMER CATALDEf Ovfr 2.6W 
rep va'ues coast tn coast! UNITED FARM IfiERtr, 
612-FM West 47th, Kansas City. MO. $4112. 

" CANA D tax LAND fw jui-sea»Fi H&m#a. AH 
Summer and Winter Spjftj Fr*e jofurniatFpn, 
Canadian takesfipre E stales, Dept, pM, 1201 W. 
Cnucn Si.. ELmire, New York 14905 

WESTERN ARKANSAS Farms, Ranches. Acreage, 
Mora-ei, Bjiineties In me btautiful Ouachttav— 
Ctean air pure water, Free LiH: American Farm 
Peatrore, 71 North, Men*, Art. 71453. 

HI Ways To Save fttf tolldiiw Tour Own Home, 
SlO.DU IMuiTrated. Money Back Guarantee. The 
ftobyne Co,, Ficnciilur], KY 40322 

call FOR nIh Acreage, LMt $20. dmm. tn. 
Monltily. BOX 35201, Lot Angeles SM35. 

(Confirmed «■. xat page!' 

MAY 1979 30S 



REAL ESTATE A FARMS 

fCCfllllMti Inw ftmidlif page) 



"FR EE CATAldG!" All Tvpa! Property! PtWtOtf 
{Hut In 12 Statu). $AFE 6br Roil tsUI* Aunty, 
IKh 80* 5«*PM, LffiM dock,, Ark. 722W - 
1-600-64 14341 



EXPORT — IMPORT 

TAIWAN IM PORT! — Liit of Minutadurtrx anxlou* 
tg Export Ip Agitrlcin Hliliet. Send $1-00. CEL, P.O. 
box 138, SMttl*. WA 96111 



PLASTIC RAPS 

HOKE, Office Hobbyltitt, Comrnarclal, Indurtrlii 
usa. All ill*!. Buy in *m*ll uminNlles. free tad Ion. 
SAftjiE Slta-C Colbeth, Van Nuyj, California 314DI. 
(2I3> W-13B0, 



BUY IT WHOLESALE 



AElTs And Buckles. Complete fine fail tel l td 
Irttludinv trucls*rt, mdtOreytitA, CB'*, weitorm, ?1C, 
Big Profits, Con mete dealer tat up. Catalog, Set a Hi 
free, Anchai Specialties. Bo-jc 3954-ePM, North 
Providence. Rl 02111 

replacement parts, sacvica twii lor Chain 

Sa*i, Smell Engines. Flftl Quality. tUbalaittlil 
e. I ii g e. free Catalog Slcrei, siiopv. give stile* cai 
number for dearer information. Rcp?ir Parti, BOX 
6J29-X7T, Erie. PA 16512 

fitttiINt laBiir JtHftiry Whoietait. o*t*in $2.oo 
[Refundable]. Langeprn, 6361 North 7th Str A-et, 
PA wont. Aj 8W14 

ALLIED Wtwhml* -Muskfl Inatrumenti. HE 
M>rt nrwi«R Ave„ Whlti Filin*, Maw Tort XPiOl^, 

WHOLESALE Suppliers Lilt - Updated, Detailed. 
Send $1.04 to: American Dfetfibuting Company, Box 
1844A. ElMlIft, IB 46515, 

Free CATAiOl . Indian Jtwairv Wtislault. Mimj- 
farturer, Boa 2J23QP, El Paso, TX 79926 



HAVE Owe Busman. World'! lirgtsl wholesaler*. 
American, fa-raian. Bargain*. Frae detain. 
IrtUrnallontl Buyers. 60! 16366M, Portland, Oregon 
B72I6. _ 

siREHt, Emtneney Liahtt, Free eitatogue!, hsa, 
22] 2 B 5t: a Financial e. UiorfyvHle, IIEinon 60048 

““ i AH H «0 bargains Below w f issjie: Many Ff«i 
Uqulditloni . . . Cioseouti . . lob Loti . . . Single 
Semple* . free OeWn ftargplnhixtittr* Dpportunltie*, 
Bor 730-A, Holland, Michiga n 49423. 

HEARING Aid* BRtirjii. Wholnjato. Celling 2 St. 
flilori, Dos 1444, New Preston, Conn. 0$77? 

SAVE DM PUTli fret citilof Jammed wlto Motor- 
cycle, EnowmobtEe, Small engine parti, AccaiSQr.es, 
Manufacturers Supply. Bin 157-PM, Dorchester, 
WicCnsm 54425 



ADV f AGENCIES, 

ADV. SERVICES, MAILING LISTS 

expert ass, slontatar mallorJer, ageiif advartlir 
crs. HateOook lending newspapers, mainlines (!.□(]. 
Chicago Advartlsing Agency, 2B-EM Jackson, Chicago 
60604 



RUBBER STAMPS 



rubber stamps Free catalog, Jeehetn's.., 
Brownsville Rd., G-IQI, Mt, Vernon, IL 62864 



POCKET RUBBER STAMP lit 1GHPT, 3 filter J2.0O. 
Firth, 405, Apply Valley, CA 923ab. 

FERSONALIJEQ Pocket Rubber sigma. 3 lines 
$2.50; Bett-ft LnlergriiOi, 12 100 Velley Spring OH, 
#30I-P, Studio City, CA 51*04 



OFFICE SUPPLIES 



GENUINE Walnut Laid Desk Bland [S' X S*| with 
cold Plate, BlecN utters, Name and Title Engraved. 
$9.40 ppd.j Check or Money ardor: Miller Engraving, 
120 soyd Avenue, Atfetoro. north carol iai 27203 

MAILORDER RECORDS Help gat increased &u*J- 
oeul Cofnj>lcto 32 Pago Recdrd Soak shows your 
Inquiries, nrdtri, advortJilng, expene, ate. Only 
SI. DO. H. E. RAPPEL, POPULAR MECHANICS, DEPT, ft. 

324 west 57Th street, hew tor «, h,y i^oib. 

PRINTING PRESSES — 
RUBBER STAMP OUTFITS 



SIMPLE-]! RUBBER STAMP PRESSES. Hydraulic 

» crated eject rl cally heated, £ilel B^iy. 

Starting outfits. Order for pteikat, tup- 
piies ihapped day received. Send $2.00 fur Catalog 
and Brochore- Custom Manufacturers, 00k 211-P, 
Spring field. MO btuBOl. 

SAME Day 3Xlpmen1|” Rusher Stamp Outfit!, 
Suppiloi. Wholesale Cntalor SL.DO deductible. Star 
Stamp Supply, 732 Federal, Chicago 60*05, 

niHTIHB PTfiiti, Lyfkk Suppliat UitA, 20L 
Tombaugh Service, MachaniOltHirf, Pennsylvinun 
17055 

pVlMT TOUR OW4 — ■ Prljiting preiie*, type, 
iupplli;* direct from faclpry, Send for catl log 
find sample! tcu Kelsey Co., DM, Meriden, Conn. 
06450, 



304 POPULAR MECHANICS 



RUBIER Stamp tuppllat catalog. Jacktop, 
BrewnivJila fi j, S-Llo, Mt. Ytnwi, IL Bite* 

TTPf Fonli, Hand Prlnflifi Preuti, |4»ifH. 120 

ra es. $1.00 dedpcllbit flut order, urn* Type. 732 
era!. Chicago SOWS. 



PRINTING & SUPPLIES 



QUICK Copy Priming, Law PrFctl. Write: 
NaHomnftfe, 614 H. Milo, llMBllUM, III. H7D1 

1AM Littartiudl. black Ink printed mi 20 lb 
while bond irom Camera Heady Ctyj, $14,65. Dill*, 
am B146PM', HashyllE*. Tfl. 3720? 



GUMMED LABELS 



l.OoO Dalufit Cummed Addrais ubeii S2.0D, Fran 
Lileralura. Aeme, 55 Tomflka, Plttlbvrgfi, 
PenmylvbnH 15229 



GIFT SHOPPING 



FR£E CATALOG "DISTINCT I Vt BIFlI". John 

LiTDrraca, 177 no. I2tti St., Newirk, New lanay 
Q71D7. 



FREE Clft and Book Calalogl. Great Values. 
Creictnl, Dept. D, 1 S. 470 Bancroft, Clan Ellyn, 
lliinala 60337 

f*EE Catalog! for Gift* and Books, J. and D, 
AltDilatei, P-0. Box 4?$ft5. Atlanta, GA 30360 

5*VE T* 30% I Glfli — $3.95 to fffcUl CvUHOf 
11.00 (HefpndiftteK J L S Craft CD., 1133 Blttiyne 
Drive, Lima, Ohio 4560 L 

25DQ GIFTS, NOVELTIES, DISCOUNTED! FREE ClFTS 

With detail I a I Ben Gce'MOB, 26E ft. Livingston, 
Livingston, NJ 07039. 



CLOCKS, WATCHES, OLD BOLD, 
JEWELRY 



HIGHEST CASH For Cold, Jewelry, Cold Teeth, 
fflrsgi, LUaiTonds Welch*!. Silver, Platinum, Mall 
Article! Today. Free *lft wllh inlormation. CnJcagD 
Gold A Pr«cfOui Metals, 6 1. Monroe, Dept. 454, 
Chicago 66003. 



GOLD-Si LVER-PL AT I HUH WANTED, For free Infor- 

mitton Wrll*: Wilma's, 345 S. GlaiieH, Orange, Ca. 
92556 



HIGHEST CASH IMMEDIATELY For old gold, tlUei, 
platinum jewelry gold taeth, watches, diamonds 
spectacle*, free Li I or mi! I eh. Rot is Ihdil Uriel, 29-4 
£*st Madison, Chlcaeu 60602. Etllbflfhed 1B34, 

WATCH And Clock rapALrlftg bMkt, toolk, mvtarl- 
a I*. Free Celiipgi. Worth Am triCan, 77 AE, For River 
sreve, fiiinui* 60021. 

HLSHtST “cash for Old Cold Jewelry— Any 

Amoonl— fteaardlaif of Condition SAtilf action Guar, 
ante etc. James Precious Metals, Bdk 157. lltvArtiMI, 
AL 365-76 



CASH Immedlataly for Gold Sllvtr Plallnum. 
Jewelry, Dentures, Sjeclaclas,. Satisfaction fiuaran- 
teed, Continantif Collectors, 59'B Haktly, Albany, 

MT_ 12201 

CLOCKS Handcrafted Wood Brochure $1, Flak, B3L 
Union, Middlesex, NJ 08846 



PRECIOUS STONES A MINERALS 

SET Free catalog A6 ItMou! FKkhbund, gem 
Gutter, jewelry maker, hobbylft OF craftsman can be 
without. Full Of bargains, ereluelve Itemi Idw 
prlt-ea from largest suppliers and authorities in the 
field. Free new EJt*tpg Juef art the pm!, youri for 
Die asking, Wrilai Grieger's Dept. C-12, 9w South 
Arroyu Pkwy., Paudtiii, cahiernia SHOD 

‘‘mo POLISHED QflfflltOD4! ssiw. Tumblecnft, 
5401 James North, Minneapolis,, Minn, 5543U. 



TREASURE FINDERS 



FIND UsL Treasurll Coins, field. All Mete 1 1, 
Models front $64.35. Send for Tree Treasure Hunting 
Guide. Compass Melal Delators, Dipl. PBSO Bor 
36 5, Foreat Grova. OR. 97110. 

TRutUftE - Loci la quarter ml It away with ultra 
sensitive lecalur - brociiure free. Reieareh Products. 
BdH 1 3441 - AM?C, Tam pa, Florida 33611 

FIND Loit coini, Jewelry burled treamr*. gold 
nuggets, relics. Hew revolutionary patented detector 
analyses objects, tremendous ringe. no ground pick, 
up. free catalog, Gardiner, 4729M N. 7lh Av*„ 
Phoenls, Arliorila 65011 

•EOUCEO HICE1! Manufacturing Overage Topllna 
Metal fietectors, tpntacl: Jerry, O-TEX, 614 Eaiy 
Strain, Dallas. Teu! 75043 

METAL DETECtDRS: Twenty Me lor Rrindf 10 WEST 
UI550UHT PRICES! IMMEDIATE PREPAID DEUVEftf, 
PHONE 1315) 799-0BD9. Peiuta'i Eletlr&nics, Bo* 167, 
Geneva. New York 14456 



PROFITABLE OCCUPATIONS 



FflEE Cali I off!. Reoilr an candllldnldg Refrigeration. 
Tool!, Sup-File!, full Instruclloni, Pool In, 2016 
canton. DaiJai, Taut 75201. 

FT, SMITH Auction $ch«iJ, ft Smith, Art, 7£*lL 

FhJ "'eefit A Mnn»l Vnt^rin I Miid 



START Service Cnntracllng Buiinesa, D*|jll* r 
Alena, Bex “V’ Fermlngvilla, New Tut 1173ft. 

PLUTERCfunni Proftuble’ twee buslMn. Mo Us 
■vi Debit, Deli 1 1 !: Lywiatta, G251C Mentor Park, 
Mentor, Ohio 44060 



SALESMEN — DISTRIBUTORS 



MEN' Womanl Show new Hertal rafaNM* Bible, 
bilofilshlng 3-dlmenalirt ftatlvlty cover. Fully rtler- 
rnetd lorlplur* l*tt commandi instanl attention. 
Top commission, bonut. Liberal credit pieni No 
iAvestmant. Demonstraior furnlined. Wntt: interna- 
tional Rottk Pept. PM, B*v 118. Wichita, Kansas 
47201 | 

FREE Details, Automatic Flihhuofca. ProAtibla 
Samples $3,00 fteiundable. Aronmarme, 61 -A, Mastic 
Beach , Ftnr Tort lini 

iHttAKT cash tGWHlssiUHS Full or part tlma. 
Free salts Hit features America's largest line tow 
priced Buslbesi, Printing, Advertising Spcclnltiei, 
Sign, Calendars and ether nateialtlek used dally by 
huiinett people. Profitable repeal Order, No Ceptrl- 
ance. No invustmenl, Ho collet lions or deliveries. 
Write today. National Press, Dept. 942. North Chicago, 
IL 6DD64. 

SELL ICHSkTIOHAL L0W4QH R HQ QUA AUUWT 

Llghienlng Stllar. Exceptional margin. Samples for 
I rial. Northwest rieciric, Av*. 1 04, Mite ben , s. Ck. 
S7301 



AGENTS WANTED 



SPARE TIME CASH. Salt femous Hanover Shots, 
Semples, sales kit free, No experience needed. No 
ago limit. Big commissions. Hanover Shoe, Dept, 
2374, Hanover, Pa. 17331 



SJM-SBOO weekly, spare tlmo, So l ling, installing 
Msgnellc dc4T rita Inert. Opbr-sta. Boa 2099. WlCdlta, 
KS. 67201 



PRINTING Advertising Salesmen— Eecellent money 
malmg sideline sc i ling 0ecaromanla Name Pittas, 
small quantities. Advertising SpecLattias, sign 
loners, Free Samples, flstto XL, Boston, Mass. 
02116, 



ZENITH. RCA, Sony. Piniionlc. DliErlbutDri 
Heeded Immediately — Unlimited Profile, Comal ate 
Details $2.00— {Refundable]'. Top Brand Marketing, 
P.Ol Bat W04, Owiifafint, Wyom in g 12001 

lt% Commission, Magnetic Signs, Catalog 11.00 
fflelundsblel. Fast Service. Quality signs. 4219 Glenn 
Av*., Dept 10, Winston -ga I tm. hC ?7in5 

BUS I NESS OP PORT U N ITI ES 



IHPQKT-Eiport opportunity, profitable wwid’Wide, 
mail order business from name, wliheut capital *r 
trjvel abroad. We ship plan far no risk nuinlnfllJon. 
Experience unnecessary, Free Rupert. Melllnger, 
Dept. 52705, Woodland Hi I It, California R1307 

CUSTOM PICTURE FRAMING — A utisfylcg profitable 
print Laarn at homo - no *epvrJo«cc naodad, wa 
supply everything, Bopklet mailed free, Grttllve 
Frimecraltcri, 412 S. Lyon SL, Dept. EAT, sent* 
Ana. CA 92701, 



VENDING Machinal. No selling. Roultl ovn >mai- 
ing prefirs. Big calaloeu* Fret. Parkway Machlna 
CavpontfPn. J930PMB Greentprlni Drlva. Tlmanlum, 
Miryfend 2ID93. 



TOG can Earn $5DC to $2.1 m Par week in Mail- 
Order. Cuarantaed. Start Making iig Monty within 
Weeks. Sand for Complete Oebllir rerrigfln^A, P.0. 
BOX 67363, Chicago, ITI, 40660 

A AEAL FURNITURE BUSINESS TOO CM m| M(t 
irom home’ Handy paople can disiiy assemble our 
popular deluxe seating kiu - me he up 1 q $20 ah 
hour or more. Color brochure details writes 
CnstemCrafl Fumllure, 1550 E, Chestnut $L„ Dept, 
EAE,_Senla Am, CA 92^01 

I'LL RtVtAL lECRtTt for your Busina*!, success— 
Axsoclato*, 6&-PM Gearing, Heading, Maisathuselt* 
01W7. 

MiiUMPti Gan make you rich. Free information 
wrifft; Cardo, P.D, Box 236S, Spring Haiti. Mass. 
011D1 



PICTURE Framing— FrottUfcln luN *r Eparertime 
business, Easy to learn with handbeok-Murw 
"Guide To Picture Framing Profits. M $3.00 Gueram 
teed. Free framnig-eugpllei cats log included, tipi, 
2_2G-PM sevent h North, , wjpk lm, M inneso te 55343. 

LEARN Sewing- Machine Repairing. Mm. WomiR, 
Lucrative Profits. GrOSSlIn Corresc-Dnilehce School, 
_0ax 927. Spence*, Iowa $1301. ± 

BECOME Cur Malt Order DlitrMftr Wttft |100 tor 
supplies. Free Booklet, Audit Controls, Boi 041, 
Emerson, HJ. Q7G30 

WLiutbit^iLLIMTir* irue. Expart rtvaait 
Success Secrets. Helped om*rt make money. Maka 
ywr fortune now. Free Details, 3. EnEcrprtttl, &0S 
Mipii streal. Sen Mateo, CA 04402. 

PRODUCT tHGRTAUE CVERTWlElEE Htka Thou- 
sands! free report, JHN CD., Bos 12U5, El Pa», 
Ter. 73512 

■DiiHEUaiEHT Know where t 9 locate thoseliof; 
New, product! you need. Ruth $2,00 tor dOfflpleL* 
tntomution tm Hampton, 2323 Siunden Station, 
Monroeville, PA 15146 

AIAMBMU IHDUtTRIU XILVER — Tlkt ft! 
Detallti Matafs, Bpx Mi. WoodvHte, Texas 75970 



fCaetJnvag aa jwxl PHflt 



BUSINESS OPPORTUNITIES 

(CMliftiml freri RrOcRilag H») 

SUCCEED !fl Mailorder!! Fasc inating I Profitable 1 ! 
EbSv! Luam Htfw: Wrile: Adami Distributing, 941 
1465A, BAMI'f'ft, CA 92220- 

5UKhtl£E EVERYBODY. But OfTll Notary Public ngw. 
We ELiL'B you. irer. We seU notary Re ccs. Raise 
your image Job value, income. AliiStante naliqn- 
wide. Brochure: Gulf, 234 &li*-A. San Antwito, Tew 
7S201 d 

WISH JO be filch? Write for MtlHs. Sugg 
iMflHtrlH, BM 1631, KirtStnrt. H.C, 28&01 _ 

HOW TO lYART A COMMERCIAL IIABBlYllVt Free 
fact*. Benner, st. 5, fioi 248. eumming, Geergi* 
30130 

EAJ.5E DEBTS with intli Enow n law— CREATE 

wwnnn cu tii is frees Blueprints sirs. Bui BOO. 

Brora, NY JWJ 1 

SELL LAS VELAS FUHFACA5, 400% PROMT. Drop- 
shipment, Circulars Au*ii9abl e. Atlas, flax 19307, La 5 
Ve*as r _Nevsita B6U9, 

CLASSIFIED ADVERT IS Hit S-iO/Word. Ho*? 
Where? $1.00. SliCD, 1432 Oirch. Lewistort, Idaho 
«aji 

REPAIR hf URAL Lie JACKS DETAILS TREE. WHITE! 
HYDRAULIC PARTS SUPPLY, BOA 41 ST, BROWNSVILLE, 
TEXAS 71520, 

SYNTHETIC LUBRICANTS. Dealers wanted. Urttihh- 
itexf ear nines. Free KCltiTf details, Cresbrile, 6Q2GF 
Waggoner, Oil lit, Text ! 75Z3Q. ___ 

$5DD Monthly Clipping NewuHpH Items. Expsrl- 
ence unnecessary, irea Details. American, 1108 
CataniAl, irtkJLtr, Michigan 43141- 

UUZINdi $265,000 Yuriy with claused ads. 
Free Proof. Mon eye raft, PM-5, 2316 Dale, Ceres, Ca. 
95367 _ 

PrtOTQSTAMP Agents Wanted I Make big Mcney 
fram Home mjiiimnJer. Free Samples-, information 
PesUrmatit-C?^ East_ Providence. R.L^ 02914. 

PIANO Tuning quickly leemed wiUt home study 
courses. Diploma granted. American Tubing School. 
17060 Teller Or., Morgan HIM, C»llf. 3 M3?, 

MECHANICALLY INCLINED Individuals deifr'ing 
ownership of Profitable Small ManulacloHng Busi- 
ness. Many sparc/fjii time opportunities presently 
available '■ViErmut invcvtmvnlr Businesses, 9?- £6, 
Bright on urn, Brooklyn, Hew rate 112 35. 

TARE CalalDA orders. We “dttJMllFp 2SOQ but- 
sailing Specialty products. Lowest below- wholesale 
prices, tmmediale delivery, Spedacuier home busi- 
ness Opportunity, five Book. S-MC. 6061 He $otn 
Aw., Dept. 20-77, WwJlind HilU, Qk 91 38 ft, 

VINYL'S wnare The Money is! professionally 
repair, re finish fee si nr furniture, luggage, car tops. 
Quick. easy. Two small $20 mbs a Cay earn you 
Y 1,000 a month. Humes., Cars, Offices, restau rents, 
unlimited customers, Start earning after a lew days 
practice. 5nsa.tion,»i details FrttS. YIP, 2007 
Montrose, Chicago tOGlfi. 

PREPARE Tax Returns - Policeman Albert Myers 
made 52,DQU his very first season. Train at home. 
VA Ac preyed. National Tax School, Mousey 2EK, N.Y. 
1046? 

WIN st Dice! : Sa2 to 1 «Mi year ftror! Fret 
Profit! Baker, Bax 196G, Brooklyn. N.Y. 1121B 

STOP wasting Money answering questionable- 
ccpor tun Hies. Confidential report explains 3UCia 
offers. Globe Reports, Box SQSSSPM, St, Louis, Mo. 
63133, 

CVEH an boor. !i p a re- L me at Home! hfjhhcr 

stamp Industry needs smalt manufacturers. We 
furnish an equipment and know-how! Particulars 
■fee! write: Roberts., Hoorn RC-24E. 1S12 Jarvis, 
Chicago, IL bom b. 

FANTASTIC Hem* Business f Huge Potential. 
D-Etails. LHSPM. RFC Bex 429. Heber, Utah 84032 

GUARANTEED Weekly income of £238.00. Work at 
home. timings Guaranteed. £IA, fiox 182-PM, 
Quit m an, Taxes 7 5783 

MAILORDER Opportunity. Start prgiittbK Home 
Business WilhmM Experience or Capital, Write for 
Free Book. Plus Details, Msil Order Assutiif^s, Depl, 
750. Montvale, til 67645. 

REAT Hit recVl! Free BwRIel! "UnlimitMl 
Lifetime income from TfifroughbredS - HerneSi”. 
Elias, Box 47F, Brooklyn, Hew York 11219. 

PR Of ITS FROM CLASSIFIED - APYERTlS IHGI flOuklet 
shows ymr how tb start your own business with 
Classified Advertising. i)nly £1.00 |Refnnd:il:le with 
first order j «. E. hap PEI, popular mi chan res, 
DEPT- p r 22* WIST 97 TH STREET, HEW YORK, N.Y, 
1001^. 

Watch REPAIR . . . Ltira Hi iTprof table trade Tt 
home. Free dsteill. NAWtCC. Box 77AEC, Fox River 
Grove, Uiinuls 60021. 

BECOME SELF EMPLOYE Dl! WHOLESALE SUPPLIERS 
LIST S1.DD iREFUNDASLEl. SEND TO: AMERtCAH 
u I a Til i bu ting company, boa is-ts, elkhart, in 
46515. 



BIAHT Jrtcomel Set Ceramic file Successfully, 
ProftS-Sionally the First Time, Free Details — 

"Tile D Ran 1SSS3 Pennsylvania Ave.,SoutArield 
Mich, 48075 

$2nit Monthly spar* Time Making itweib itemt 

from scrap lumber Wnrkshnn Five, 3B0D Harney, 



FREE Report "Flei Mirkei Prpllts", O'Clonneil's, 
9 l MF 1 SpwjnoU, Lincoln Park, New Jersey 0?WS 

mare idd% to aod% mfit sn~trtrr' order! Fret 
Brochure. Richard Sails. E316 SI J Hu id #E, 
-HunUngtnJI Park, CA M2 55 

£410 Weekly. Home mailing program. AUtimt, Box 
25L31-K Tamerae, FJ. 3332D 

CABLE Frt STATION. Fnvrstment/expti'iencr unnec- 
essary. Otlieri Operate fur y«u! Free betel is. 
‘■CAFil'V Bo x 130-65. P*ridise,_CA 65«i9_ 

MAKE Extra Money! 1 1 Hugt Variety fdess, Opportu- 
nities, Experience unnecessary, free detills. 
Mcaftylmc, 3-Z TltUS, Glen Cove, NT 115*2 
" sell SENSATIONAL LOW-CBit burglar alarm. 
Exceptional margin, iarrp.es for trial. Northwest 
Eject f tc, Am., liV Mitc hell, 5 P 5T301 

SELL pwis By Mall. Complete Daaier Set-up- — 
25C. Midwest. Box 44R2PM, ShiWMHr, Wit, 54166. 

Ffltf "jewelry SatM Kit, Mil* 233% Profit. 
Courtesy Gems, 1634 Bogart, Ersnx, N,Y. 10462 

FREE Mailorder Drop5.h ip Business Majaxlne! 

Mailer's Wend, floa 1355H, Siwix Falls, South uakota 
57101. 

MAKE Mure Money By Man. Hacu, Dnx 846, 
Henna, NH 03061 

WOODWORKERS - Start Prefifabte Business making 
Unusuaf Gilts, OBCOretiue Novelties Easyllt Every- 
thing explained!!! Free details. Williams, 32P Titus, 
Glen Owe , NT imi 

S389. -3700. Monthly Possible Raising Rabbits For 
U;. Details ?5C. Laasr^tory Animals PM I he.. P.D, 
Box 2467, Grand Rapids, Ml. 49504 

YOU Dan make money and avoid ripoflsIL Free 
Details, hpw, Box 406, Washingto n. Itl 51571 ^ 

" make 131, Mi A y*ar In the Major Home 
Appliance Repair Business, fall, part time. We- show 
you how. MeMy-bath Cuerantee. Send 
Service. PM, 4030 Westewey Drive, Lalayette Hill, 
Pe nh. 194M 

YOU CAN BE THE RICHEST And Happiest Heme 
Builder in Town, send lor tree information Npw. 
CUftStmctien, PM-5, P-0. Box 232. Lampe. MO B5601 

— Ud Business with CHINESE Btg PBOFlfSf $matl 
businessmen lout Instruction Manuat $3.^5. China 
Trade. P-Q. Dux 160-2. Silver Spring. Maryland 209D2 

MAKE Money m Mtilbrde-r. experience unnecessa- 
ry. Anderson Merchandising, box 126PM, Pert 
Hacncme, CA, 93 041 

MAIL baby Catalogs lq New Mothers for Big 
Frai ls! Details jL.Ou. Yulz PM, Ypsilanti, Michigan 
49197, 

162.66 From Square Foot Pfy*aod. iHuke Demand}., 
Revealing Proof 2GC. £R«fundabl«}, Woodwln, 
Etridgeweter, Mas;, 02324 

HUK PROflli Selling ihTormatldn by Min' 
Instructions 31.00. Rptherford, Ofl* 8332 r Charlotte, 
N-C. 28208 

$1,200.03 Monthly Rtlslna Earth worms For Us! 
Free Details. Baker Enterprises, BdX 193, ipsrts, 
Oho 43350, 

tired OF WORKING for wntone else? Went to b* 
independent! 325,Q<KJ first year working an honest 
B-jf hr, day. Can be started with Hftla or no capital, 
far -edmptete -details send $7.69 t-a: Mac i 

OisUibutoi^,_&bx_a 74 L Westminster, Colo, 60030. _ 

DOUBLE Your Mail Order Earnings!! Fr+* MMd, 
G&5 Pl slf ibutrna , Bax 23 30. ar Mkviln , IN 47D1J 

SLICK ID - High Profit Teflon Engine frutnamt, 
Distributorships Available. Send $2.50 f*r Manual to 
si art yuur u -sett Gelling Business, See Advertise- 
menl Automebile Gectfon. CfW. Sox 3S329. Da I las., 
Texil 75231, 

FLU Markets. Easy' $500.00 Weekends possible!! 
Details Free. DalMemia Mail Order, Box 977-FM, 
TtmpH Cily. CA 9 1780. 

NOW! BORROW SI ,000400,000 INTEREST FREE. 

Anyone. Use Indefinitely, Write; flake r-P M5, 6oX 
46U, Ramona, CA 92065 

booming ’ Beak Builneii Brings Huia Profiu - 
we Supply ovarything. Free pauhet. Mikhuii Bps 
1D5S-PM E, ben Ion, Afl 72015 

S156.P0 'WEEKLY GUARANTEED, W*rk two hours 
daily at Heme ($17&.W tor one hour}, fres erdchuf*. 
FAS. Box 13703. San Antonio, Texas, 79213. 

WOODWORKERS - Torn $4 malarial Inla $34,057 
Free Bnachure! Pina 5hop, 7SP. WesI Peterborough, 
hH D3466 

l MADE J4D ,060.00 Year by Mailorder! Helped 
Others m*k* moneyl ToriBr, Box 3iBYY, YpaJIantl, 
Micnlg wi 49197. 

HOT — Stamper prfhlt Gold Leaf. Personalize 
everyth Inc, prin( Business Cards, P L-ncils , Matches. 
Free Oelai.ls. GoJd Magic, PCB 24966 (CD}, Tampa. Ft, 



LEARN Mail Order Success Factors! Del.iils Tree. 
Re (law. Sex 2 7 32 d AN. Plcenix, Arizona B506I 

FREE Details! Start 'profitable Mall Order Busi- 
ness. Guarant-aed. Writ*: Franke, Uept. PA, 5QQ 
Washington Street, Marathon, Wisconsin 6444$ 

MARE 43.CM6.M MONTHLY. Spare time. Unique 
proven onlerpTis*. No selling. No capital to start. 
Fr« brochurs. Hashbuildtr. Box 1132-14K, 

Indianapolis. Indlaq 46225. 

BUMPER STICKER PRINTING DEVICE. Cheap, 

S-ni[li Port^hJe Frpe deUHs. Bumper, PO& 22791 



tSO.DDD, Yearly Possible! I Easy 5»mple Mlifordif 
Program, Start With Lsllure Hours. Leam HdHj 
Write: Island Enterprises, 16254 Walion, OcBansfdb, 
CA 92054. 

flAMO Ttihlny^uru, Extellent 1 Write; Star Plano 

institute. Drawer 174, Ntedhsm, MA 02 162 

WOODWORKERS, Hobbyists earn ftw ttmiJ JWJY 
cost: fasily Pattersmi's, 2253 Ctdritt, Lakeland, 
Florida 33601 

“BECOME Mortgage "Broker." ttlfJft CapiUfEI 
Sources, B«x 99-PM5, tlleta. Florida 13154 

PROFITS FHJM CUI^IF ^ ADVERTISING! BOCKUt 
shows you hoH to start your own business wf|h 
Classified Adyertiiine. Only Si -DO (Refundable with 
first order.} H. E. KAPPCL. POPULAR MECHANICS, 
DEPT. P, 224 WEST 57TH STREET, HEW YORK, H.Y. 
10011 , 

ENGRAVE Plastic Desk Signs, Badges, Jewelry, 
Least Expensive Prole ssionaf Machine, Free Detail* , 
Engraver, F.O. Box 22aQy<GC;, Tamps, Fl gfldl 13B3g> 

HARE 2 to 3 times your cost on hundmh of 
products, £ift Hems, nuvoItJes, tpys, carded mer- 
chandise, tnni ushers, Send lor free n stalls, 
tarwal of Tacoma, Dept, PM-6, 6009 FflriCfCSt 6r,i 
T acoma, WA. 9B499 

HEW! 5 “Proven" wholesaling opportunities- 
5 100 .00 Deity! "Capital,- ex peri n nee unnecessary." 
Free brochure! Allrightop, Bex 91JD9 P5, Cleveland, 
Ohic 44101 



BEAT INFLATION!!! Record income from homer!! 
Write: Ccady, 560SF Lemay. Detroit. M-chigan 4S213 

SELL Books By Mill. Complete Set-up, Free! Reiai, 
44A Grove, Arlington, Mass. 62174 

Ch$H From FUNK THU! $2.00. P. fl, Mrchifrll, 
P-6. SDK 148, Westland, Mlehfgan 431*5 



953 Uw capilai Businesses. Free Details. Horn, 
542 3e neca. Dep|. 5PM, Aurora, Ullnert 665D6 

11300.00 MONTHLY CORRECTING PUPILS' LES- 

&6HS!!! start immediately. Free Report. Send self- 
addressed stamped envelope. Home, B&K 62D1-SBJN, 
San Diego, CA 92106. 

'“learn HIGHLY GUARDED SECRETS of BUYING 
SCRAP 60 LO and SilveI, You can start Earning 
Large- Profits Tomorrow!!! Free Delall*. Anderson^ 
Metals. Box 4$. Gwyrmeville, Indiana 46144 

DEALERSHIPS lor uuimjte Security System. 

Please se* Burglar Alarm CJassificatlon, 

WOODWORKERS! Plans end ShCCCJSlul Msrketlng 
Technique's $3.06. AOC, 1435 Melbourne Dr., New 
Haven, Indiana 46774 

fBBB.IO WEEKLY! PROVEN MAlLJHt PROBRAMI 

Free Details: McMahon. Box 9D9-P, Niagara Felts., 
NY 14303 

MARE Double or Mora Cost! IDOL Items, Gilts, 
NDueltlee. Carded Merchandise. Catalog $2-00. Re- 
fundable With Order. Galaxy, MI-5, P.6. Bax 515, 
McHenry, Ilf. 60050 

MAILORDER INTEREST? SeRi 25$. Gerptd, 56-02 

Junction^ Elmhurit, NY 11373 



MONEVMAKJKfi OPPORTUNITIES 



t'H NETT LHC $36,ftOD YEARLY Driving a TfUCkl 
interestedT inen read "How to Sutcecd in Bigtime 
7 lucking". Reviewed anil Recommended by Amer. 
Library Asw., Consume r’j Digest, Overdrive, and 
many others, $7,g5 Ironi; Apptehul, Oept. M, p.O, 
Bum 2704, Escendidu, a. 92025 

instant win. How available firjt instant prlie" 
JM 1 1 1 lu.-i Lottery. Free details and membership: 
Canadian Maney Club, Dept. PM, I 3 0. Bax 1006, 
(Adelaida Stn.). Toronto, Ontario, Canada M5C 2K4 

BUY AMO SELL HOSTAGE STAMPS APPRECIATING 
10%. ANNUALLY! Learn haw Experts choose stamps 
for big profits, SIMPLE, NEW, LGW- PROFILE 

appruacn Id stamp Investing. CLEAR TEXT, CHARTS. 
$2.00. Postal Futures, Bpx 3119, Napa, Calif. 945&B. 

EXTRA I N COME I MOONLIGHTING at HOME via Mall 
Order. EASY! — Service Press, 564-P South Shore, 
H el land. Michigan 4 3-1 23. 

HOW TO WIN ii'0410M For even flat or 
Harness Baca Sell SIMPLE! FOOLPROOF! LIFETIME 
Maneybaak Guarantee! $9.9$, Ca techy Enterprises, 
Bax I44fi. Land ever, Maryland 307^ 

JIDn.no Day Possible! Buying used Lionel Trains. 
Easy Melfimf Shows You Huw, Sbntf $5.00 td; R*C 
Enl -erpri ses, Box 43101, Niles, Illinois 66646, 

win 41 Girds,'”' MdOdWheMbi "DtliJFs (2,06, 
Kefundatle. Errcec, Box MAC, Wheelihg. Jllinois 
66060 . 

$406 First week with Ad Clock* or money back. 
Your awn Advertising Business. Action Ad Clocks, 
Bttxffl AC A IE, 1512 JlfviS, Chicago, H. fiQ62fi 

FREE - Easy Ways to make money selling exerting 
new preducts — full - spare time, lend name, ace fur 
5 months free subscription, Salesman's Opportunity 
Magatme. g n. Michigan, D-cpt. l&l, Chicago, 6Q6Q2, 

ASSEMBLE Products at heme. Exceptionally Profit 
able? Many pppprlunitles presentFy avai labia Without 
Investment. Businesses, 92-S Brighten 1 1 l.h . 

Bnsflfclya, NY 1 1235 

CONTEST - Sweepstakes News. 66 Exciting pages, 
3 Month trial, Jl.OD. Prizewinner, 0cx 10696, St. 
Petersburg, Fig. 33732. 

{CantlMitd next paitl 




MONEYMAKING OPPORTUNITIES 

fftmmum it f gfwPt frHi) 

$47. W Only 5 Tallinn Ntkt Week No Mailorder 
Flip. [in ii Stuffing Elvnlftirti Swindle. Send Su-lf- 
addrmed Stamper! EnvddpP: Sbiamei, Drawer 4099, 
Valley Village, CA $1007 

MAKE Sinurtte* J Nweiillfi, imitation Marble, 
Sell to itares or itert iW ahop. Details S5f. 
Ms? IV firing, P.O, Box lira, Ballwin, MitHUN fiJflll 

“ VfHDiHA Machines. Ho ii I ling, Rputei urn amai- 
ine profits. Big CAUIdgue Free. Parkway Machine 
Gafpofstion, 1930PMM Green spring Drive, Tlmontum, 

Maryland *1W3._ , 

YOUR DAME Ll Sled wild Thousand?. WtlOtelAlflfi, 
Distributors, Ji^bbfrrli. Importers, Manufacturer*. Save 
Big On Postage. Years Listing - il.OO. Moreland 
Associates, 3ifi GraaUwuw, Vidor, Taxis 778*52, 

FREE L<Sl J65 Rlarii !df Prolrt. InlormUtnisi 
Services, HO X 3150, Columbus. George 3l9d3 

profits FROM CLASSIFIED ADVERTISING! Booklet 
strom m hnw lo star! your own busmens with 
Classified Advertising. Only $1.00 (RefiindiDi* with 
first order I it. E. MPf'EL.J popular mecnaiiics, 
DEPT, P, 22* WEST S7TH (VfilET, Hitt Y0AK. M.T, 

I Ml I. 

$ 40,000 in a lew weeks. Send selt-addresied, 
S lamped envelop#. JAP Services, flex 2513* La 

Drone, w it. 5*CQl. __ 

FREE CATALOG. Sav* Money with Discount Buying. 
ROLAN, i&5ti wnltlay Ave., Suite 912J. Hoflywwa, 

CA 9DC12I 

FHH Rags lo Riches Hi Naiii Estate. Details (I, 

VeraiKd, 23D4 SflUth K, Tacoma, WA 94*05 

Rm 2 Times Tour Coal!! Over 1,400 Beautiful, 
imported cam and novelties. Giant catalog - ta.QQ 
(Ptotundebtel. H. Martinei, 92-10 43 Avenue, New 

fork, NY 11373^ _ _ 

HOW TO MAKE $4004400 Week i~Xtca coltecllhg 
scran metals Free kill, details. Cl fit i Productions, 
471 East McMIlIkn. CiflCinifJtl, Divio 4520 6. 

SELL HUH TECHNOLOGY STAMPERS. INFORMA- 
TION S0£. C H Ft i S-Tl N F ENTERPRISES, GPD BOA 1311, 

NEW TORN, NY 10001 . 

LEARH The overall of repairing funk dalle nes 
►'Fabulous Protits 11 , small investment. Ape* 
Engineering, 5454 BDl St, Atascadero, Cillf, 93422 

FREE invE'Sl merit Information. Center lor Wealth 
paanmna, 7222 Seaworthy Drive, Dept, PlQl, 

Hurrtlngtoa Beach, C alifornia 92446 _ 

TRAVEL —Earn $100 DAILY, Easily. Latest Fool- 
proof Plans. Honiens Unlimited, flOa 1645-8, New 

Port Richey, FL 33552 

■LACK JACK PLAYERS, Tired of LulftgT Correct 
you ' rmstakes, Loam Percentage Flays. FREE 

Details. Rush setf-addresiid (tamped envelop*. Box 
AbDI. Anarie.m, CA 92602 

■ID MONEY. Make eny Smell BuMheu Rucctulul! 
Complete information. $2-00. wagner Research. FA 

Bon 10045, Atlanta, &*- 30319 __ 

NEED MONEY r Secure Loan through Mill, on your 
Signature Alonel For Comprehensive List tf finance 
Companies send yi.O u end Sett Addressed stamped 
Envelope to- Sieve Lerdux, BOX 5641-25, ELJ Monle, 

CaHfomla S 1131 

HAKE Money in your Back Yard, instructions 
S2.B0, Stantord i, Boa 27 4. iuka, Mississippi MRS 2 

AMA2IM Profits In Barege Yard Sales. Specie l 
Booklet $3, Andrea Enterprises, Box 1237, Sen 

Gabriel, CA 91770 

ilC Money From Simple Classified Ad You Can 
write. Report Shows mow. send $3 00. New 
Concepts, Bok 3023, Tampa, Florida 3»0l 

hake MONEY with Your Iduii Got Paid Far Just 
"Thinking." . . Tips For Creative Thinking, Front- 
ing — Selling Ides 5, $2 — Guaranteed If Craig, Box 
if 543 1 CQlorpaQ Sprin gs, CclQ ridO BQ3 33 

BlFDFfS How IP e-vOitl IruiDflis Report, Seed $3.W 
w/SA3^, 5ucc#ss Builders lac., Box 373, Ban, Pa. 
10004 

WE RUY NEWSPAPER CLIFF nisi ol Wedding 
Announc emails for $1.00 each, instructions. 11. CD. 
Clippings, Bax 431PM, Getesville, Texas 76S2R. 

' RAIN IXtUTIfil Eitra Income Teacliing Jklll*, 
Hocnifci yo*u EHidj! Gomplclo Octal la. Contact?. 
J, L,UU Learning, ktoom 46>M5, 345 West 65, Now 
Tom, 1Q024 

PflOFiTi FROM CLA$5JFtEB ADVCRmiNGl Booklet 
show? you haw to start your owe huilnes? with 
Classified Advertising. Only $1.00 tftetundeOle with 
first order.} H, E. RAPPEL, POPULAR MECHANICS, 
DEPT. P, 224 WEST S7TH I^TPIEET, HEW YORK, N.Y- 
1M11 , 

BILLIBN dollar induilry. Raise dogs lull part- 
time, Home, farm, city, rutai, Basic fact? bookret 
S2-M, Kennel, B ox 23P. Bluirton, Arkansas 72 627. 

TH0UUHDI In Mailorder. Details. Enterprises, 
Oept. Bi, 2943 Bolannt, Victo ria, H. C, V9B 4Y0 

HEWS Profitable onwrtunity making Railroad Corn 
memoratlirfs, Send $3.D0 lor P!o. Bax 634. 

Dolores, Colorado 81323 

wiii Blc!! At ’"dog Races. Last Tirrvt Out. 100% 
SucceBiFufr Money-Bsc* GulfanUifl. $5.DD. AJ, Box 
£2701 P, Minneapolis, Minn. 55422. 



3Qfi POPULAR ME CHANICS 



FREE GiET IQ 1NDUIREU. EAST SELLING, 

money making, honeyuyihc loon, wu.it- 

SHIPS AND ECONOMICAL PRINTING AVARS BLE 
LECI0H. 9378-P. IADOLE, TUMft, AZ 83364 

AhU2lHCn — UITIF — PROFIT! I — at home 
-- Detail ? — Stlladdresiad stamped envelope: 
SI 98 1 "Monay-PM5,” 8ox 377, we 1 1 heel. Mass. 
0260 ? 

RABBITS- — CHI ACHILLAS 

FUR BEARING ANIMALS 

RAUL flASD-TTi SDCCT £SFULLY! Very profitable 
Business. Higii Protein White Meat. 68 Pag# Illus- 
trated rmoniel I e 1 1? Hnw — MC. Amancin n^h-tKt 
Assn , Ik 12 ABBA Building, Bloominglbn, 11111:015 
01 70 1 

AMA2INE Profits! $10,000 Yearly RaislRg Radbits 
for Wool end b reeding. Details — $1.00. American 
Angara, Main 12, Manieni H53I. 

$ S-0D-$ i ODD Month plan raising rabbit? for us. 
fre# detain, wnite's Babbiiry, PM, Hudien, Ohio 
44 ? 30 , 



FISH FARMING 



FISH WILL THRIVE On the High P'Otcm Diet lhar 
Insects Provide, Feed Fish Pounds of Insects with 
Unique Rug Lila Fish Feeder. Free Literature. 
Hed lw rids of Medlord, Bok 305-PM, Meflforfl, Wisconsin 
54451 



EARTHWORMS, LIVE BAIT 



fKC£ LiiEraiure. Profitable Business Raising Fish- 
worm?. Crickets, We Teach you now Id Raise and 
Sell write today. Carter Flshworms, Plains, Georgia 
11700. 

Drey Hightcriwieri-— Raisd//a'ujj— Fraa Ultra* 
ture— Fam r s Earthworms— Edi son, Ga. 3174& 

RfDWDRMt Badrua 5,000— $2i.00v 20.000— $57. DO 
incl-jdinr postage. RaiSUIg ifl!! motions. Brans Worm 
Farm?, P.0, Bei 4185PM. Waco, TJt 76705- 



OF INTEREST TO ALL 

ALWAYS WIN The TOSS Of a Coin, Exact Instruc- 
tion? $3.50. TRI, P 0. But 442$, Walnut Creek, CA 

54590 

‘ IhAHlEE Samples i8j. Catalog. Dl?cuunt Lilt. 

1 3. Qu f Refundable^ 1132 H. Oakleaf, PtiDBfti*. 

(iioua ISODf 

BIORHYTHM $ Personated oh useful, attractive 
calendars, free Brachurr, Charles, Box 04, 

FIOH mOPf, II- 60423 

'“pnaFIIS FROM CLASSIFIED ADVERTISIH0! liuohiut 
Shows yep how 0} start yaur Own busing?! with 
Classified Advertising. Only $1.00 (Refundable with 
first order] H. E. KAPPIL, POP BLAH MECHANICS, 
DEAY. P. 224 WIST BTTH STREET, HEW YDRJt. N.T. 

1 DD 1 1 . 

JOJOBA, M^radC Plant. Oil. Receive MOUSE Plant, 
Samples, Information JOjQBA IP I ANCLE. Send $2.90. 
Jojoba Kingdom, Box 4202, Riverside, California 

92514 

CHIME PREVENTION, IS Eeay lo Read Reports. 
TREE DnliilS. Writ!; Well 0 Co.. PM5, 11620 
Wilsnire BlvO,, tf 5845, Lc? Angeles. CA 90D25 

MY ENCOUNTER WIUV Gad, For lifailngtitn $Hd 
$2.00 Plus SASL. Craee Koslkiewict, Rt. 2. Boa 322A, 

ways, Flo rida 32066 

fi'O'C* - Reminder nj Greailngi Service. Forget 10 
send BirUiday,, GrEgtrne Cartls? Need Remitting? 
fr#E infarmatiDh R'0Ti‘. BOX 1021, Welch Ave. 
Stalian, Ames, Iaw3 50Q10 

HEW!" Fight TV REPAIR RIP0FFS Plain Talking 
consumer A.TT0AHET Ten? Mow. Una $2.50. Fignl 
Back , 2719 Oce&n Ave., Brooklyn, NY 11229 

FAMILY RECORDS ROM, Record dales, idtlfN- 
meats, numbers, addresses, income, expenses. Insur- 
ance, aiies, grawtn, repairs, ju&icriptipns, eta. 
Guaranteed. $5-00, 06M Enterprises, Bax 20424, 
Indianapolis, Indiana 46220 

UNCLE SAM'S INFORMATION, Makes you ttl* 

Weshangton Insiders. Free Details, DC. Metro 
FrtSfJf dwrt, PJ , BOX 2435, Washington, D,C. 2M13 

SEAT INFLATION AND PROFIT. Report Send $2. 
Shaffers, P.D. Bp? 449, Cedar Ridge, California 
95924 



GOVERNMENT SURPLUS 



1 B 7 B Surplus Army, Navy store 64 page illustrated 
catting. Send $ 1 . 00 . Ruvef. 3037 North Clerk, Dept. 
J-S. Clicaga, Ilf. 60657 

S 0 tfERHM£NT LANDS FROM |T 4 Q AC RE I Hom*- 
siUs. farmmg. vacatronmg, investment opportu.ii- 
tloil "CDvernment Lend Buyer's Guid#" plus currenl 
lillingS — $ 2 . 00 . Surplus Lands. Odx 191 D 7 -AE, 
Washington. 0 ,t. 20030 . 

■‘U't. 50 VERHMEHT surplus Directory.'' HOW, 
Where to buy lOO.OOQ items (including Jeeps} , . . 
low a? It, on dollar! Most complete iniormetion 
avail an I e . . , 32 . 00 . surplus disposal, bux 

15107 -AE, WA>M lHRT 9 N, P,C. 39 WC 

J-E E P-S . . !!$S 9 - 3 D!l . . CARS . . !J$ 33 ,H! . . 
450 , ODD ITEMS?! . . GOVERNMENT SURPLUS!! MOST 
COMPREHENSIVE DIRECT PRY AVAILABLE ItlU fibw. 
Where to buy!! . . 1 ! TOUR ASEAI! * 3 . MU MOWEY- 
BACK GUARANTEE!! ' Qavear.nienl Inlormatron 
Services,'"' Dflaartmenl 05 , Bor 99249 , Stn 

' n,iuirjfl "tMMiIt. Miff . _ 



SURPLUS Genalne Gnina Dlnnerwere factory Jrreg- 
ulari, never Uncrated, Beautiful Color and Trim, 
neta 1 1 $139,95, Sample Plate tert $3.W pp. 

complete 20 Piece Sat S 19.91 + $4.50 pp. intormi- 
iion Fr#e. Depot #75. Boa 151105, Salt Lake City, 
Utah 84115. ^ 

GOYERNMEhT Surplus, Bey year area. Now, Vrhare. 
Send $2.00. SURPLUS HEADQUARTERS BUILDING. 

Box 3G177PM. Washington, DC 3*014 

motorcycles — Jim — h to copters _ 

AUTDHOBiLLS — WORSES . . , CQVERHHEHT 

SURPLUS OfftCCTDNY — MOHEYDACK GUARANTEE — 

Haw. wn# re — $2.00. Cs InlarmatiDn. Department 
15. Federal Building. Bor 3913, Springfield. Mast. 
01101 

surplus vehicles, awe Pictupf jeeps! vans. 
Oars. Guaranteed Access Nationwide, |2,0G — HSl.. 
Rt#. 1. Un i: 260A, Cortnuer. Wi icons In 54519 

OFFICIAL UNITED STATU DIRECTORY. . Jeeps 

. . $3-7.221! .. 400.000 Listings!! . . Tour .immediate 
A real! . UNEQUALLED!! . , $2.00 . . (INCLUDES 
G LANDS, G-L QUERIES IMF Q- GUIDES!!! . . UNCCKDI- 
TfONALLY GUARAHTE1B!! , , Halted Slitei/Griit 
Lakes federal 5vrplui Demnlery, BA07PA, 
Marin lie Id, WLtconJin 54449. [COPTRICHT 19TB) 

JEEPS $52.40. Airplanes $75.01, Typewriters $fi.?0. 
Beall $7.50. direct from government. Directory and 
Suiplui Catalog $1.00 (refujidaola}. Midwail 6un>lm, 
am itoj-pM, 0aji*n, ome 45401 

DISCOUNT Catalog, Vietnam Bneta. f align#?, 
Helmets, jaeveta, parkas, Canl#ent, Havarlacki, 
Knives, Mjchetei, Pouches, $1.DQ (refundable). 
DIJCIt Military Surplus, Box 3149 PM, Nashville, 
T*nn, 37JQ7 

JEEPS!! $*V JO . , 475,00* Item?! Buy in your 

Areal How! Where! — "t.U-A-t.A-N-T-C-E-0 Covem 
msnt Surplus Directory" — $3.00 . . "'Buy Govern- 
ment Lands Guide" $2,00 . . . "Government Gn-ta? 
Loliery Guide" $2,0O , , , "Govarnment fianelits 
Repair $2.00 . . UUIPLUS. BftX 2009 PMQ, 

Syracun, New Yqr fc 13220 

MILITARY VEHICLES — ARMY jeeps, TriioRt, etc. 
Gn Ihc real (acts WITH .proven melfibdi on where 
la buy directly, $3.00, ArArCo, Mammoth Road, 
Ft: In am, New Hampsnira *3078 



GOVERNMENT BENEFITS 

BEAT INFLATION wH'i Gavarnmant help! Increase 
your income with Food Ltamu?. 0Mk explains Hh>w, 
SCnfl 5-3 00 tO; Pad He PubllcaticmS, P.0, Sox 24519, 
LOS Angeles., CafittimiA 90024 



LOANS BY MAIL 

BORROW $2 5,000 "dvermghl." Any purpose. Heap 
smite finitely! Vmte: Success Research, Bar 292B3-AR, 
IndianLipOlii, Indiana 46229, 

0AHKER Reveals Secret— How to Rornow Money 
Easy. $2.95. Write: AndrA ASSDCiaieS. Jdc., 4705-E 
Clarendon Road, Brooklyn, NY 11203 

AH LB M0HEY ra LOAN, invest Anv Puma##. 

$10.C0O — $10,000,000. Details $1.00. Arab-PM, 936 

!L M< ‘" - Vl<ter - 

FREE Drltill Ul hOw I* borrow up I* $10,000 
entirely by mail, write; Postal Financial Cervices, 
i tie,, D«pt. 0514. BE 4 Pierce St,. P.d. Bax 268, Sioux 
City , law SUM. 

•OAMOW UR tb $25,000. No Cnllttefal. No GotigB 
#r. Millions -awraved. details $2.00: tasynsney, Bax 
27152-FW, Cincinnati, Qhiu 4 535?, 

borrow FROM HUME. Any amour’ll, any purpose, 
within 30 days, Njilpjiei Company, competltiva 
rates. fillD, you can earn unlimited Income, NO 
eiip&rience, own houfa. Fr&e Detailsj Financial, Dept, 
lo-jj-s, 236 wayiand A M e„ erwruton, r.i. caad 

borrow $25,000 I ntuieumEi Rtpay mytimt, 
tveryone aligi&ie. 7ree Report i Executive PM-5, Box 
30ft, Buford, Georgia 3Q31B. 

LOANS: Personal & Builneu for any purpdu! 
$5,040 lo S 6,004, 0D0. Write: N4U AOvertJstng 

Agency, 5D7F flfm Aye., New tofk IDO 17 



PERSONAL 



CONFIDENTIAL Chrcaga mailing address! Business, 
Personal: Since 1944! Molt Center. 323(H) Franklin, 
Chicago M6H 

record feiejkhone Gorwarsatrim avtamaticaiiy, 
Leave Recorder Unaltended. Rabert's Bislnbuting, 
2618 Elmwood, Wausau, Wise. 54401 

COLLEGE DEGREES IY MAIL, Rengwned Universi- 
ties offer fuJI-acCredilarl Bachelors, Masters, Pfi.D.i 
. . Free revealing dnlaitS. Caumeline. Bdk 

3JJ-MP-5, Yartla, Cillfamia 02810, 

CABLE TV Home Wiling Supplies. Complete h;ls 
Camponehti— Prafesjlbhal Qualily Materiall Fre# 
Listing— RITi, Bax B92, Uhtlaad, FlcrlUa 33802 

FINANCE YDUR DREAJNt With Government and 
roundel le-n Cramls. Free Details. T«i-PM5, 432 PCH, 
Hermosa Beach, California 94254, 

BIBLE Questions answered. Stamped amefppe. 
Byion, 17167 Be fitter, Detroit, Michigan 4&219- 

fREE! University oF Hard Knocks! hDaElly U- p one 
Sendi N10 Seir AdDrcssafi Stamped Envelope, Herd 
Knocks, 3017-F 3Slti Avenue south. Minneapolis. 
Minn. 554flfi ^ 

HOW Tb Raise $10,000 Ovanlghl. Hm# To Get 
Loans, Leases, Mortgages, Credit, Fast, Both 
heports, $2.00, StlrUnt T S, F.O, Box 30fl r ScrttsmocK, 
Flaridu 32775 



'^liriTtf :T BYJT tiM 




PERSONAL 



(Cwytinefti from precedes pap) 

PSONTASIS 5 LI Ff ERE H &: DISCOURAGED: ft ME “for 

Free -m cun ant information that Is helping thou- 
sands. PlxPCQl, Box &W7PU, Parma, Chin 4*139- 

SENSE COyT^r~SECim r *5,00, (ft. P.0, Bw 
777. Monro#, Washington. 98372 
BECOME' SUCCESSFUL — How to Improve Tour 
P&rSOrrSlity. Pieclical Program toward greater Confi- 
dence and Popularity,. Proven Success. $2 .00 . 
Huntinglwt Cilts, 4085. 198 Street, Larigle/, PEC. 
Cicada V3A 1E3 

FEDERAL OIL and US Leases, RICHES or RIP-RfF. 

| id for Complete Information including FiCtS not 
Pitbllciied, W. Hi shop, 67 2 3rd St reel, EHO, Neva d* 
43801 

IHFQRWAUQ'N/ Assistance on Anythin*. USA/ — 
Worldwide: International Research Service, 0u< 225, 
Blue Belli, Pennsylvania 19422 

~~ REM A1UNG SERVICE ~ 

MICHIGAN RcceiYinj; and- rewarding Information: 
M.G.H.S., Drawer 990, Detrbor n, Michigan 49121 

TORONTO Remain - Confidential Service. Writ* 
Williams, Bon B35, Adelaida St., Toronto, Canada 
M5C 2K1. 



CONFIDENTIAL Service. Write: Pally Ewress House, 

1 3 Li L Archer, Live Oak. C*. 95953. 

UNLISTED AO HESS, D'scrast and' C*lifi(Unti|i, 
KemaJJ Stic Single. Mail Ferttirdiilt Service, 8050 5- 
Maln, Houston, IMIS 77029. 

TOUR Mill Received — Forwarded. Establish m 

1989. Wrliht, B2I32, Asheville, NC 21102, 

Hit RETAILING DIRECTORY 15. QQ, Ini e manorial 
Ffomair ForwirHin* Aiwcirtlon, hoi 1536M. Hilo. 
Hawaii DC 7 20 

VIRGIN ULAHOI MAH SERVICE. Exclusive Ad- 
drSst. Profit and prlv-rf* Re mi i III ng.- forwarding. 
Inquire: St. Croix Island Company, Cept. I. p 0. Box 
1DB1, fraflafHatad, it. Croix, U.3.V.I. OflMQ 

TREE MONTH RECEIVING — FORWARDING With 
Paid Mtulh, Kaiiouf, 11632 las Lises, senra Ana, 
Cain, 92705 

FLMllM RIM AILS Receiving .For ward mg. Allen, 
4326 Autran Drive. Jacksonville. Florida 32210- 

I1UI Remailers Listing, (Hew Agents Wanted}: 
Bob 471PM, Atlanta, T8AM75HL 

new TBRRf N*w Jersoy Receiving, Femirllli 
Write i Pete's, Dei 83, South River, Now Jersey 
0M82 



TRUSTWORTHY Service Singlet, 5DC. Nappy Re- 
turns. aok 30636, Bulling*, Montana SD107_ 

GEORGIA 35{ — Monthly 12.00. Paul Dickens, 
Bin: 1183, Albany, GMrgii 31703 



MISCELLANEOUS 



MAGNETS. AH Type*. Special's - 20 Disci, or JO 
Bar. or 2 Slick, or 6 Assorted Magnets. $■ L .DO. 
Magnets, Boe 192-A, RifttfallMawn, Maryland 21133, 

ORNAMENTAL iron designs. Bock ol 160Q beurtl- 
fell, practical designs for railings, column*, etc. Free 
MtciaEure, Cunningham. 3481 Soulti J20D West, B<ji 
2M05. Sait Lake City, Utah 44120 

PHOTO IDENTIFICATION CARDS . . r Certificates . . 
GUARANTIED!! Sample! 25( . , Bianco, Bo* 

346 1 -P-7 9, Providence, R.l, 029*4. 

"DICE PATTERN BETTING SViTIM.' F Guirnnlnnd (0 

win. Free tn for mat ion! Gtfor. Box 168, Sin 

Ciemente, Calif, #2472 

SILVER Duller before 190048. JO; ftjro 20 1 ; (45- 00 ; 
Nell Dime-(7.M, Unit Ruckle with Silver Dollar- 
(13,50 with "Iki" DDtlor-SB.Q* -Postpaid; Satisfac- 
lion Guaranteed, Lit! 26c. Frank Cole, P-0. 3d* 
7631, Pint Bluff, Am, 71801 

drivers companion-* Anyone who drive* ■ Vfhh 

el* should have this union* Hem. L3.*o r Pippii, 
2L’J] lUi'i Am e. fft, n LK. ifard. UHnoll 611(14 

IDENTIFICATION CAROS. Send for information 970 
University Ave., Berkeley, CA 94710. 

MILITARY $liMT IQUOs at tilings. 66 p'jgel run 

of Jackets. Bocti, MeEan, wings Ribbons, insignia 
plug PuldOcu 1 ttuB. Serid Li d t (VI first Clast nrsh) 
t.1 KI.1 Hi.ljft, 16911]. J, MilliNg-n, Umhii-. CA 7 L ^ 

WANTED MI SC ELLAN EQ US 



GTOCR Cenirleete*, Bends. Pre-19E0 Checks. 
ScrwirdE. 5*8 Home Ave,, Ft- Wiylte, Indiana 44807. 

GOLD, Silver, platinum, Mercury, Tantalum 
wanted, tires assayed, free circular. Wholesale 
Terminal, Norwood, Mi. 02M2. 

BUTINS Scrap Carbide, Stellite, afh*r 'untie 

metals. Top Pnces. Ijrry Foley - 61b-97#.jQJS. 

HEARING AIDS 



HEARING Aids. All by matt. save. Home 

trials, Writer Rhodes, Dept. 132-M. Urookporr, Lllilols 
629 ID. 

FfitE H LAP INC HQ CATALOG —Sava hv— by mail ! 
Write. ' 'MON ETJ AVERSE 952Q-PM-J, Langdon 

Sepulveda, CAL 51343 

REPAIR Hearing Aids. , 'PrprnpT _ Pti liib(7 5er>ic4 J \ 
Mwimautli, 2A W, frCuit 5t., Red Bank, M. u;Juj 

TOBACCO 

MARA P ■oei, Wr«r* tbs PI mo PM, Bin J9&U,! 



HANS Bleehed Tnteccft, Pipes, Cigars, Chew. Free 
Catalog. Pipepufler, 141 First 51 rant Southwest, 
CarmeT, Indiana 45032. 



SCIENCE & CHEMISTRY 

DISCOUNTS! Laboratory Chemicals, Glassware, 
Apparatus. C ala la hue (1.00. 0-eiuxe ScleirtiGc, So? 

Murpn, Manitnwot, Wisconsin S4??D 

FlVE LMER NJUft — ^ tin. DO; WELDINC-BUHN- 
InG LASER — $9 30, tASERaWA LIGHT SHOh ™ 

519.00: Catalog — 32.00, Sotaser, Bl>: 1014, 

(PMS79J. Claremont, CaBInmla 01711 



FORMULAS, PLANSf ETC- 



2D, 000 MONETMARENG Formulas available— 

Bargains I Cataldg/Manuiaclurinr Secrets t2.8D (Re- 
fundable): GW A3, Bci 193, Brookfield. Wisconsin 
$3006 



TRAVEL & RESORTS 



HOW TO SAVE OVER (300 QH TOUR LAS VEGAS 
VACAIIONr Efljay FREE meals drinSs, gaml-ng chips, 
FREE brechure. Vacations, 137 |yy Street, Henderson, 
Nevada 99DL5 



SPECIAL SERVICES 



INFORMATION Qn Bfiyfhing, Ferguson fl a search 
Sped a lists, 60-15 Womfside, Wwdside, New Yoiii 
113 7 f. 

PROFITS FROM CLASSIFIED ADYEITIUNGt 8»k4et 
sliflws you hpw la Jtart your own bUliness wild 
Clasirtmd Advertising. Only $1.0* (Bafgndablo with 
lirtt order.) H. E. NAPPEL l PDPULaM ML CHAN IK, 
DEPT. P, 22* WEST SITH STSIET, HEW tflSK, N.t, 
10013. 



BETTER HEALTH 



NEMORRHOtOS Cured permanently. Inlermatlon 
free. Teung. Bex 6W2 PM, Seattle, WA 98109 

CONTROL HEADACHE PAINT Mi cm n-. YBlCulAr 
Headache, arcod Flow YisirBlUatldn ftcFniigua. 12.00. 
SASF. Tesreract, Hax 12100Z, NeahvLlle, IN 37212 

ORDER Hew inspiring B«k — Health Is Happiness. 
Send (4.5* toi Health, P.0, Bpr 3403, Fader*! Way, 
WA 98003 

PROSTRATE RELIEFI Fr<| repoH, PrOKO— PM-9, 
Box 5044, Santa Monica, Cali Torn! a 4D405. 

QUIT SMOKING WITHOUT G4INIH0 WEI5MT. Orcr 
|2 Million Successes. Moneybaok Guarantee, Send 
(S.95 Id; Antco, P.0, Bex 540, OUiUth, MinnescU 
55801 

long healthy Lire, inidMUttoii evellaDI*. 3*tM 
SI 60. Rand Mar Fnterprliei, 907 rrurth Pirfc(, 
Brechcnndgc, Texas 76p?4 



HOW To Prevent Over nr Under Medicating. Tatted 
2 Year! — Easy, Effective — Fit#, ng-und Medicine 
Bottles. Send (L 25 toi Ctocal Enterprises, Box 3202, 
Mai gate, New Jursay 04402 



FOR THE HOME 



FIRE Will Not RAVAGE Ycur HOME With A Tailed 
And Proven System That Eiilrgulmti Fire. Detain 
(2.0D TO; Dept. PMS. Sot 585, HeckfOrd, Mich. 
493*1 



WORK CLOTHING 



WORN Shirts and Pants 8/(14.00, Coverens 
3/Sia.OO, Jacket i 2 /jo 00, LealTiar (lev as $ 
parr,' (13 60. Catalog SE 00. Call 203-5 74-4 174. (tra 
OJuve to., Bex *0fl#'C3, WlteftuFy, Crmn. K?D4 



DRINKING WATER PURIFIERS 



WRIES FILTtSS, Quaranteed. 17,95. Write: 
Chamey-Crari Aitpclatea, Rim 2ZD2, Harrisburg, 
Penn. J7105 



GARDENING & LAWN CARE 



ADVANCED Hydroponic Equipment, Garden Win- 
down, Grtanti ousts. Accesaories, inlormation (1.00 re- 
funded witn order. Hyriratropics, iso* East E dinger, 
Santa Ana, Gil if dm la B2705 



FLOWERS, PLANTS A 
NURSERY SUPPLIES 



learh Landscaping and the growing el plant* 
Start a profitable dullness pan or full lima. Frae 
information wi(heul Obligation. Lifetime Career 
Schools, Dept, A-5 7Q, 2251 Barry Avenue, Las 
AAteles, Galilorria 9006*. 



CLOSEOUT Flpwet Seeds, seven Diflerent Packets 
(2.M. Baa 383* 8, Mdllywaad. California 94038. 

BONSAI I nslrdtli pas (3.00, Fas! Prolitable 0uti 
nest. 721 Dells, Watsonville, CaMornia 9 5076 



HYDROPONICS 



MAJflft Hrr-^H thru ugh In GarOanlng, World's Lar- 
gest Hydroponic Newsletter— 12 issues Dnty (3.40. 
Deprt. PM, Par I Nr AquaculLura. 3A Gate five Road, 



WINEMAKING & OTHER RECIPES 

“wTFtEMAJflftS-BEERM AKERS . " . Frit Supply 
catalog. Yeast, Equipment. Centmentel, Par 58416-PM, 
Indianapolis, Indf. 4t Bi| 

ANTILLIAN HUH MiitTaTiiitt ~ (3.00. Bor 12 76, 
(aotb Domingo, RepobEiCa DomifliCanl 

wire RECIPES: Unusual! 5A(F. lor Free List.' 
Holly til II Prats, P.D. Bag *03, Corvallis, Oft 97530 

WINEMAKERS— UEtRMRftEHi —Free I fflSt 

Service — Urge (el ecu bH5= Arons, 50X 7B5DL, 
MTKJepenDenct, Missouri 64D53- 

wiHiMAKERS-BetmuRerh Fro« illustrated cat*' 
Idf of SubDlie*. Semple*, SOX 12275R, MraosapolJs, 
Minnesota 55412. 



AMA2E Vaur Friends, World's Urcatcsl Btr-S-D 
Secret Recipe and Method. Free Details. Happy 
Gooher, Department £-7, Bay 13209, SI. Louis, MO 
63 157 

MAKE Wine, Deer, Liqueurs, Beekeeping supplies, 
free catalog. Bacchanalia, 273PM Riverside, 
Westport, CT 08680, 

2? recipes. 75 tears Old. wines, CordlaJi, 
Olliers. (S.pg, Grannys\ Bpi 105, Rrp Vlsla. Te**s 

76093 i 

BEGRMAKERt, Winemaker b. Free Catalag, Redpe. 
Finest Ingredients. Equipment, Service SFi, BOJC 
764M, Ghaptl Hill, M&rth Garolm* 27514. 

BALLOON WINE -' Easy! Delicious! Nc special 
equipment I H-CCipe- (2.0D. AN* -PM, 53 Turning Mill, 
LixingLon, Mess. DZI73 

MAKE AMARETTO end Dlher Famous LIO.UEUHS. 

Easy, Inexpensive, fDPlprobl. Inlaimahon and Book- 
iet, (t.00 to: Enterprising Spirits, H.O. Dos 1012, 
Pacifica, Cllilttnl! 44D44 

DELICIOUS DANDELION WINE Replpel Easy lo 
maid! delectable to Drinklf! Send (1.4d Id: Gourmet 
Recipes, Bax 1063, MoortiOad. MH 56560 

SUm 1 -THREE Scrumptious Pie Recipes - . . (4 DU. 
LaitneV, 4325 Northeast US, P-crlland. Oregon 97220 

be tour own Barman. Prpfeutonil Guida to iSd 

Popular Cocktails, 2S Popular Punches, |2. 
Timothy Paul CDinmimlcailqnt, P,Q. Bm 1904, 
Indue, Alberta THE 222 

EXOTIC Ki wan an Wida Reclu$t. Easy I Na Fancy 
Fiiuipmcnl (5.00. Pyiand, Box 14. Nana, Hi 95713 

DEE It LOVERS - Brew great American and Euro- 
pean beer. EkUujive Jnsh barley mail extrnct- 
turppnan yeasty. Mis. tquipmeql supDllol. iftn 
details. Duane ImjMurti, Ltd., Bpx PM 59, (09 Canal 
street, Ht* York, N.Y, 10013 

III ADOPT inioyf (1.00. SA5E Veil*, P.0. Bex 
15321. New Orleans, Louisiana 70175 



Menuhin It WDFtkiy, gin vodka nskiflfi. uius- 
1 rated manual, recipes, (l.DD, Gourmet, 5133 
Fplrhlli, PhiUdeiphii, Pa mia. 

BLEU MAKERS! EXTRAORDINARY 



WINE MAKE Hi 

[NfOHMATIVC CATALOG FREE. 390 {Qulnmetrt" 1'ngFt- 
Hunts Items. DANIN BEREER'S, Qoi 276M. New 
Berlin, llllnqli 62670 

WIN8MARIHG7BEERHAKIMG Supplies Iquipmant, 
frfiu GaUlai. Wme hobby. P.O. Box G-1Q4, 
Creenwaad. Mi, 01880. 

BEER-WIKEMAKlHb (uppliPS. 33 Impurled Malts 
Free GatSlpg. Wine £ Brew Hobby . P.O. Bar 1466. 
AlientHin, Pa. 16105 

WINf MAKERS: Old EaSh Iqiled Wlftt ftlClpi; IflUfut 
(ions (2,50. Blutcreak Enterjrrliasj Hickman, TN 
54540. 



EMCRVTHIME Far Wine, Seer, CttaFog- Jim dandy 
Salts, Box 30377, □ncmnail, Dhla. *5290 

FACE EHGYCLDPEDIA tyinemaRinc, fleerniiklng, 

Supphei, tquipmenl Ingredlcntj, Vynox Industries, 
HdX PM/4&3. Hpchetier, M 14615 



BURGLAR ALARMS & 
HOMEPROTLCTIGN 

auftCLAR-PRQOF Window lixk I Of aluminum ilTdmg 
window s/doors! CufranteiHt most Secure lock availa- 
ble! invisible alter simple installation. Bell rad 
l nckimum wiU ih,n you Id HHJke— -(5 00 postpaid. 
Curry, Rt- 3, Bex 175, EtHCd, California 95926 

ALARM INSTALLATION. Dc tailed Guide Explains 
h-pn tu Achieve professional Hcxulti. (2.00, Mauler, 
4652 Ararat Street, BfC> Natun, Florida 33433. 

BEYOLUriDNARY OcMt-YOurs* It Vault Security lor 
Hams or Apartmunt, Protect Csmeiii. Guns, Furs aod 
ethKr Vs l imb lea. Send (2.BQ. Ln Honiii (e^urity P 0. 
|QX 6443, Anaheim, Caltlurnia 92806 

BtlALltT Surgtsr - Fir* Alarm Equipment at 
DISCOUNT - Pnewisl FREE Catalog!! Stufltns Alarm 
SjJT'y. So* Cranlord, NJ 07516 

PROTECT Younell, Family, Hems, Valuables, Free 
CecJrlS. Cherry Entaroriscs. 2d2fl. 29Vt Strrtt. Rock 
UtHHl, IL 61201 

(WERBIJARD Alarm For Doer, Window, at Home 
Of Away — (5.95, FREE I NFS. ViJJaee, BO .3 North 
351b #23, Council BlUflS, Iowa 51501 

ULTIMATE SECURITY SYSTEM. For (ti.iS we tin 

protect ycur home or small uusmuss more effective 
ly Chan alarms e^cllng liiouiaitds ol dollais, Dur 
device with 17 U.S. patents lut slopped every 
burglary allampt thus far. For complete mlamia- 
liaa. send $1,00 tOi (KUrlty Control Research, 
632 West First Si reel, HU rd shorn, PA ill sag, Oealer- 
smpi available. 




YOU SAY YOU’RE FED UP/^ 
WITH HAULING ICE? / 

Read about THE electronic breakthrough that / 

has made the portable Ice chest as obsolete / 



as grandma's kitchen ice-box. 

Does your family groan when it h s time to 
empty all that yucky water out of the 
rocler? Are you getting tired of paying for 
food that, goes bad? When somebody even 
mertfuj.nt the word **i»*-do yourback and 
shoulders ache a little? 

YOU'VE COME TO 
THE RIGHT PAGE. 

There's good news here: The Aerospace 
Program has spun off a portable refriger- 
ation breakthrough! 

Big Research Discovery 

Space scientists at Cape Canaveral had to 
keep critical components in rochets and 
satellites cool. They needed something 
small and light... something that used 
very little power but was absolutely reli- 
able . ..something that wouldn't konk out if 
it were tipped up, down, or sideways, The 
result? Solid state thermoelectric refriger- 
ation modu tee that went to the Moon. 

Enter Koolatron 

Koolatron wais quick, to Jit-e the civiliaA-ILse 
possibilities of these modules for portable 
refrigeration. They worked until they 
developed Koolatron - a 12 volt portable 
electronic refrigerator that uses, the same 
powerful solid state thermoelectric refrig- 
eration modules used in. rockets and satel- 
lites. 

Saves Inconvenience 

No more driving for miles or heading into 
shore for ice. Plug it in a lighter socket in 

ur tar, boat or van- Or run itoffa 12 volt 
tteiy charger plugged into 110 volts. 

Saves Energy 

Koolatron uses very little juice - an 
average of only two amps when the 
temperature outside is 70 degrees 
Fahrenheit- That's less power than it lakt> 
to light a 30 watt bulb Once contents are 
cold, you can turn it off at night to save 
power. Contents will stay l-ooJ for at least 6 
to 12 hours. Tour muscle energy is con- 
served, too. It weighs only 15 pounds- and 
you 11 never have to haul ice agei u! 




The new Koolatron keeps 40 lbs of food at 
household refngemt'.on temperature but weighs 
only IS lb s 0nly21 w rif i ^ erf. 

Saves Shopping Trips 

Koolatron bolds more - so you spend less 
time shopping. Although it measures no 
larger than most ice cheats, its 36 quart 
capacity ij not half- filled with ice and 
sloshing water. So there's more room, for 
food - 40 pounds of it, or 40 large cans of 
soda pop! 

Saves Food 

This ie dry cooling we're talking about- Not 
the damp kind that breeds mold and can 
turn perfectly good food had Overnight - 
exposing the whole family to needless risk. 
Koolatron keeps your food cold and dry. 
With food prices so high, it's a shame to let 
any more meat and milk or sandwiches 
spoil! 

Saves Money 

Ice is expensive these days. So is the 
gasoline you use in looking for it. Don't 
w aste another dollar this way! Get yourself 
a new Koolatron 12 volt portable electronic 
refrigerator and LET IT PAY FOR ITSELF 
That's right, The money thrown away on 
ice and gasoline and spoiled food — not to 
mention what your own time is worth -will 
MORE THAN PAY for your new Koolatron 
in a single year! 

Proof: A recent survey of Koolatron owners 
revealed! their at* mg? saving was SI 56.03 




SOUND FAidH.lA.Ri' “Mary, where do you want this 50 pounds of we r " Wail George:, I'm r-.ot 
through draining the tee eheslf" "Dad-dy you ‘re dripping more water where Foe mopped the 
floor f . “Hey, Worn, fhesf tuna sulod sandu. hrh** are nttpkirtg u.*t - cti-ttf (phew ') they smell bad ~ 
. . "Mary, q u ick, l Vn going to drop this g ■* ice on my toes ' Ge urge ~ 1 ‘ 



i n just nine months , Some claimed they had 
saved over $500.00 on ice, gfuwline, spoiled 
foods, end the restaurant meals made 
necessary when the ice ran out. 

No Toy 

Koolatron is built to last. The rugged case 
is filled with the best insulation available - 
rigid urethane foam. Its heavy-duty handle 
can take loads of 150 pounds or more. 
Hinges and latches are made of non- 
rusting polypropylene The exterior is a 
handsome harvest gold with a while, 
easy-to-keep-clean interior Four non -si ip 
rubber feet keep it from marring boat or 
camper surfaces. 

No Hassle -Evor 

Koolatron was designed by engineers who 
are also boatowners and campers. They 
know you want something simple that 
doesn't break down and is easy to service. 
So they designed Koolatron to be as 
trouble-free as possible. A small, quiet fan 
is the Only moving part and it and the 
thermostat can be replaced by you with 
only a s cre w dri ver! 

So Reliable It's Guaranteed 
For One Full Year 

Your new Koolatron comes with a written 
one year guarantee plus complete instruc- 
tions and helpful information. If you need, 
additional help or advice anytime, you can 
call or write Fora persona] reply- 

21 Day Money -Back Trial Period 

L r sc your Koolatron for 21 days after you 
reeeivp it [f for any reason you are not 
totally satisfied, return it for a prompt 
refund in full. 

Buy now at our new low price 

Good news. Our increased sales have over- 
come mounting material costa. So for now 
we can pass on a saving of $10.00 per unit. 
Formerly $160 00. Now $150 00 + $7.00 
h and 1 l tig a nd sh ippi ng t $1 79.00 i n Canada k 

Adjustable Thermostat Option 

For an additional $10 you can order the 
Koolatron with an adjustable thermostat 
in place of the standard fixed temperature 
thermostat - ord ec model FI A , 



Phone your order In collect 
now to (705) 737-0842 

Or use th La handy order coupon. 



Dept 496 



■ <r«ifi*i»o n 

■ INDUSTRIES 
|UMITED 

I M Hiwflw Avnut, Mew York t+CrJf} 

* ("a m dm 230 Bijvxw Drive, Barrie. UnSuw 

|j UN *Y6 

I * SrDd EM - KaoLbikm FlTii&!*l rain Canada I* 

$7 tarh frr fcajyil ir* amt deli ■■ erv in I'SA vr C ar,ada 
tX Y . Quebec and Ontano rrodenU add sales tail 
I I waul nxidri YlA and have added. I I D 
■ I undentand (het if I am n«t I may 

I return iL undamaged witluii 23 dft)ra and get 1 

full refund 

I I r-rvrkwr nay . cheek Q nKJtiry urdet fifcf t 

SfpkiWrhupaiC VjtaiZ MutrrCharp 
■ □ American Express 



Attl S'o 



. Eipirydilr, 



1 r. Flcaue *e™| colour tmnhuir only 



!u|naiuie , 



I 
I 

| Name- 

| Addm*s_ 

|Crty 

■ StattfPtn . 



inteewanf lo riup rwtrhandwi 



.Z^Po^aECodf, 
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THERE 

ARE TIMES WHEN 
GOING SLOW 

BEATS GOMG EAST 



G o i ng fast gets you there 
first, ahead of the crowd. 

But trolling slow is what 
fills the stringer. 

The problem is; trolling 
slow doesn't come natu- 
rallytoa high-performance 
outboard motor. It takes a 
lot of engineering to keep 
the spark strong and the 
fuel mix uniform at dead- 
slow speed when magneto 
output is low and the air 
stream is lazy. 

Evinrude engineers met 
these problems with two 
ingenious solutions. The 
first is Firepower ignition 
that uses sophisticated 
solid state electronics to 
generate a super-power 
spark at trolling speeds 
a higher voltage spark than 




older systems delivered at 
wide open throttle. 

The second is Evinrude 
Air Lift Carburetion, which 
introduces air into the car- 
buretor jet ahead of the jet 
orifice. Aerating the fuel 
makes it lighter. It pulls 
more easily through the 
jet. mixes more readily, 
and disperses more thor- 
oughly into the intake air. 

This aerated, atomized 
fuel emulsion gets into the 
engine quicker arid stays 
mixed longer, So the en- 
gine starts easier and runs 
smoother. And it trolls 
slower. 



As any walleye fisherman 
can tell you, there are times 
when going slow is 
the only way to come 
out ahead. 
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